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WHY THINGS RUN SMOOTHER 
WHEN YOU SPECIFY HYATTS 


2. HEAVIER FITS SIMPLIFY MOUNTING, REDUCE Costs 


1. CARBURIZING PERMITS HEAVIER INTERFERENCE FITS 


HARD CASE OF 
SUITABLE DEPTH 


IN OF HYATT WN 


HYATT PIONEERED THE USE OF CARBURIZING TYPE ALLOYS 
IN ORDER TO OBTAIN THE ADVANTAGES OF HEAVIER RACE FITS 


ee 
ne 
: 


wo fitting practice 


To obtain the best possible performance, roller 
bearing races must be assembled on shafts and in 
housings with fits developed by design and experi- 
ence. The most lrequent condition to be met is a 
rotating shaft where specific load and speed 
conditions must be satisfied with appropriate race 
fits. These vary according to the manufacturer, 
and in the case of some manufacturers, according 
to the application. Naturally, the fits will also 
vary according to bearing type and size. How 
HYATT achieves the optimum in heavier race 


fits is detailed at right. 


You will find full selection and application data 
in HYATT Catalog 150, or call vour nearest 
HYATT Sales Engineer. Hyatt Bearings Division. 
General Motors Corporation, Harrison, N. J.: 


Pittsburgh: Detroit: Chicago: and Oakland, Cal. 


SEPARABLE 
OUTER RACE 


SEPARABLE INNER RACE 








THE RECOGNIZED | ZEADER| IN CYLINDRICAL BEARINGS 1908-1958 


Hiy-ROLL BEARINGS 
FOR MODERA IAN DUSTRY 





PRODUCT ENGINEERING * September 1, 1958 CIRCLE 101 READER SERVICE CARD 





Draw, Form, 

Interlock or Pierce 
Armco ZINCGRIP Steel- 
Its Special Zinc coating 
stays on 


Workable zinc-coated Armco steel offers oppor- 
tunities to cut production costs, add sales points 
to your products. 


More than 22 years’ experience in metalworking shops 
has proved that Armco ZINCGRIP® can be worked to the 
limits of the base metal without flaking or peeling of the 
special hot-dip zinc coating. 


Cuts Production Costs 


Che ductile, adherent coating on ZINCGRIP means you 
don’t have to baby it in the shop. In sheets or coils, it can 
be fabricated readily on modern high speed production 
equipment. And mill-coated ZINCGRIP often makes it 
possible to eliminate costly painting or plating operations 
on parts that must be protected from rust. 


Adds Sales Points 


Besides cutting costs, products made of ZINCGRIP have 
a smooth, attractive appearance that gives them sales 
appeal and economical corrosion resistance that keeps 
customers satisfied. 

Let us send you more information on how the multiple 
advantages of Armco ZINCGRIP Steel can help you give 
your products an edge on competition. Just fill out and 
mail the coupon. 


ARMCO STEEL CORPORATION. 2348 Curtis St., Middletown, Ohio 
Send me information on Armco ZincGrip Steel We manu- 
New facture 
Steels are 
born at 
Armco 


ARMCO STEEL 





BRMCO 


Vi 
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THE McGRAW-HILL MAGAZINE OF DESIGN, RESEARCH AND DEVELOPMENT 


SEPTEMBER 1, 1958 


Engineering in Evrope—a Quick Look 32. 


Engineering Design—More Than Glamor 


Design Features in New Products 


For Better Phenolic Molded Parts .«-D. M. Buchanan 


ng the grout 





DESIGN FILE 








14 Indexing Devices 





Stresses in Press-fit Bushings 


Interesting to Note 
Developments to Watch 
The Engineering Week 
Reader to Editor 


Design Perspectives 


Vol. 29, No. 35 


Editorial 
New Components, Materials 
Catalogs and Bulletins 


Design Abstracts 





Cutler-Hammer presents ULTRAFLEX 


the spectacular STATIC POWER 
Adjustable Speed Packaged Drives 





NO MOVING PARTS! 


Cutler-Hammer Ultraflex Packaged Drives 
provide outstanding savings in 
installation, operation, and maintenance 


Ultraflex Packaged Drives offer new oppor- 
tunities for quick, cost-cutting installations. 
Light, compact static power conversion com- 
ponents have replaced the conventional m-g 
set resulting in substantial savings in size and 
weight. Ultraflex Packaged Drives save up to 
50% in valuable floor area...up to 75% in 
weight. Ultraflex units require no balancing 
or alignment attention during installation. 
Ultraflex Packaged Drives provide a new 
high standard of operational efficiency and 
ultra-responsive speed control. Exclusive 
Ultraflex static power conversion systems guar- 
antee greater efficiency than ever possible with 
conventional drives. Every Ultraflex Pack- 
aged Drive works perfectly without forced 
ventilation which means less power is con- 
sumed as unwanted heat. Also, Ultraflex Pack- 
aged Drives are noise and vibration free. 
Dependable, maintenance-free performance 
is one of the most outstanding achievements 
of the all new Cutler-Hammer Ultraflex Pack- 
aged Drives. With Ultraflex Static Power 
Conversion Systems there are no bearings to 
lubricate. There are no commutators to 
service, no brushes to replace. There are no 
shafts to align, no couplings to maintain, no 
inertia loads to balance. There are no venti- 
lation fans, no filters to clean or change. 
Cutler-Hammer Ultrafiex Packaged Drives 
are available in two forms... Ultraflex E— 
7 1 to 40 hp, low cost electronic type adjust- 
° ° able speed drive and Ultraflex M—the 1 to 
ULTRAFLEX « & 25 hp ULTRAFLEX * Af 100 hp 200 hp, ultra-efficient magnetic amplifier type 
adjustable speed drive. Both forms come 
complete with the Ultraflex control unit, 
CUTLER-HAMMER heavy-duty D-c drive motor and operator's 
control station. For detailed information, 
— write today on your company letterhead for 
= CONTROL — the new Ultraflex E Bulletin EN64-S249 or 
the new Ultraflex M Bulletin EN65-S?49. 
CUTLER-HAMMER Inc., Milwaukee 1, Wis. 
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DE LAVAL- STOECKICHT 


PLANETARY GEAR 


...for high speeds...high horsepower 


Proved in hundreds of installations abroad 
totalling over 3,000,000 horsepower—now available in America! 


For all high torque power transmission 
applications such as pump turbo-generator 
and compressor drives in industrial, 
municipal and marine installations. 


This cutaway view of the 

De Laval-Stoeckicht Planetary 

Gear shows how it provides 

flexibility for proper load 

distribution throughout the gear 
members. The thoroughly 

proved and tested design is completely 
reliable in transmitting high horsepower 
for high speed applications. ¢ Highest 
efficiencies (98% or higher) ...no high 
speed bearings . . . less friction losses. 


Check 
These Advantages: / 








b > " 

J - - 
Small Size — Light Weight Convenient Arrangement | Wide Application 
Compact—low weight per hp. Sizes range Co-axial or “in-line” arrangement Capacity range shown in 
from 22” to 46" in diameter, depending of gear members takes up far less shaded area on chart below. 
on horsepower requirements. Example: space than parallel axis gears For other applications, contact 
5000 hp planetary unit weighs 1700 Ibs. of equivalent horsepower rating. your De Laval Sales Engineer. 
against 6000 Ibs. for conventional gear. 











— “ “ — Py + 
r- 22” to 46 GEAR SELECTION CURVES 


- x l< h- 


HP PER RPM 























For further details, 
write for Bulletin 2400. 


ESANG Steam Turbine Company 


Nottingham Way, Trenton 2, New Jersey 





Interesting to Note... . (continued) 


rds, snakes and leeches. On the 


editor would have been impre ssed with the 
stuffed animals and fishes. The fish was an early symbol Thaddeus Lowe 
f Christ. Some skeletons of man and beast t b 


ind anatomy 


and His 


High Balloon 


The Musket Man 


‘ 1 the cl i h 


Ame I 
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Reliability Everyone has a different picture of 


reliability. To millions of us, it means an unthinking 


faith in the slender steel ropes that hoist an elevator 
ir. To the captain of a ship, it’s a staunch steel hull 
that will resist the wrack of any storm. To the 
policeman on the beat, it’s the oil-smooth action of 

teel revolver that must never fail 

So it is that whenever man decides to make some 
thing that is completely reliable, he usually makes 
it from steel. The reason is simple: steel is the strong 
est, toughest material on this planet that can be 
bought at a reasonable price 

More than that, it’s so easy to use. With heat 
treatment, most steels can be made soft enough to 
work, then strong enough to carry the load, then 


tough enough to take the pounding of any applica 


ant 
rit 


tion. With many steels, you can achieve 100% effici 
welded joints. All this in a material that is universally 
available, in an infinity of grades, shapes, sizes 
finishes and preforms 

Ironically, the great variety steels often causes 
trouble for the designer. No matter what combina 
tion of properties you need, no matter what the 
application, there is theoretically one best steel for 
the job. Finding it among the great family of Carbon 
High Strength, Alloy and Stainless Steels can be 
problem unless you have a skilled metallurgist on 
your staff, or unless you take advantage of the free 
services of a company that has invested hundreds 
of millions of dollars in steel research—this is United 
States Steel, 525 William Penn Place, Pittsburgh 30, 


Pennsylvania 


United States Stee! Corporation « American Steel & Wire « Columbia-Geneva Stee! « National Tube . t | 
Tennessee Coal & Iron * United States Stee! Supply « United States Stee! Export Company Uni e a es ee 
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* 316 Stainless 


* Tool Ste 


* 304 Stainless 


present size range: 
maximum—5i% in. diam. 
circumscribing circle; 
minimum—0.4 sq. in. area 


* SAE 4130 


el Atlas 93 


* 410 Srainless 


Why hog out intricate shapes like these? Let A-L extrude them in any steel 


If you're hogging out sections, paying for special mill 
rolls on small orders, or waiting for minimum rolling mill 
Allegheny Ludlum Steel Extrusions are your 
answer. They will save you scrap loss, slash your machining 
hold down your inventory requirements and cut 
delivery time 

Extruded shapes save money on expensive materials and 
on costly machining. Non-ferrous applications in the last 
decade have proven it. Now even greater savings are possible 
with tough, strong metals in Allegheny Ludlum Steel 
Extrusions 

Intricate extruded shapes in all stainless grades, tool 
steels, carbon steels, electrical steels, high temperature 
alloys, even zirconium and nickel alloys are now in produc- 


tronnages 


costs, 


ALLEGHENY 


for warehouse delivery of Allegheny Stainless, call 
INTERNATIONAL 
EVERY HELP IN USING IT 


Export distribution: AIRCO 


EVERY FORM OF STAINLESS 
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tion at Allegheny Ludlum, cutting costs in many different 
industries 
1 order quantities are surprisingly low 

Charge for die design is under $200. Orders taken for as 
little as 40 pounds 

To learn more about the time and cost-cutting possi- 
bilities of Allegheny Ludlum Hot Steel Extrusions, send for 
the extrusion booklet—12-pages of design and engineering 
information with process and product explanation, material 
properties, design tips and limitations, tolerances, order 
instructions, etc. Or call any A-L office for technical 
assistance. Allegheny Ludlum Steel Corporation, Oliver 
Building, Pittsburgh 22, Pa. Address Dept. PF-9A 


LUDLUM 


RYERSON 
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DESIGN FLEXIBILITY 
plus PROVEN PERFORMANCE... 








When you build-in R&M Motors... 


you build in customer satisfaction 


R&M Universal Motors have proven to be dependable 
performers in hundreds of OEM products used by millions 

satisfied customers, You can be sure your product 
will give more years of reliable, trouble-free operation 
if it's powered by R&M 


Design engineers prefer R&M Universal Motors for their 

broad design flexibility. Consider these variables on 

standard models: AC or DC operation 1/50to 1/2 hp 
pad, foot or end mounted rotation in either direc- 

on open or totally enclosed. Custom design 

special ratings are also available 

Build customer satisfaction into your next product! Write 


today for R&M Bulletin 444-PE! 


ROBBING & MYERS. we. 


SPRINGFIELD, OHIO BRANTFORD, ONTARIO 
os r 

aa 

we, ee A 
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LIMA Crane uses 
(is8) Shelby Seamless Tubing 
for strong, lightweight boom 


The giant 190-foot-long boom on this Lima 
Type 802 Crane is strong and rigid, yet remark 
ably light in weight and completely maneuver- 
able. The Construction Equipment Division of 
Baldwin-Lima-Hamilton Corporation, Lima, 
Ohio, fabricated the boom from USS Shelby 
Seamless Steel Tubing made of very high-yield 
strength USS ““T-1”’ Steel. They state many ad- 
vantages are accrued because of the use of ‘““T-1”’ 
Steel Tubing 


e a stronger boom with less weight 


a longer boom without affecting the rated 
stability of the machine 


no auxiliary help needed in hoisting the boom 


from the horizontal 


Shelby Seamless Mechanical Tubing in all steel] 
grades offers strength and rigidity in perfect pro 
portion to its size and weight. Moreover, it is 
shock absorbent, uniform throughout, and di- 
mensionally accurate. All Shelby Seamless Tub- 
ing is produced under exacting quality control 
standards and to rigid specifications. 

Consult our engineers about the wide range of 
shapes, diameters, wall thicknesses and steel 
analyses available. They can help you adapt 
Shelby Seamless Mechanical Steel Tubing to your 
particular requirements. 


Iss. Ss 


“The world’s largest and most experienced manufacturer of tubular products’’ 


National Tube 
Division of 
Pacific Coast Distributors « United States Stee spply Div 
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ROLLED THREAD 


SAGINAW '/, SCREWS 


Give Volume Products 
New Production and 
Sales Advantages 


Because Saginaw employs an important anti-friction principle —steel balls 
recirculating in closed-circuit raceways—b b Screws provide efficiencies 
of over 90% —perform up to 5 times better than acme screws. Saginaw 
b b Screws require far less torque—save up to 85% on operating power 
or manual effort. They are smaller and lighter than comparable units 

permit smaller motors and geor boxes; often eliminate clumsy auxiliary 
ports. May be used with flange, trunnion, worm wheel or torque tube 
adaptors. Smooth, almost frictionless operation assures long, trouble-free 
performance, even in extreme temperatures and with lack of lubrication. 


“OFF-THE-SHELF” STOCK REDUCES COST 


Saginaw bb Screws are the only kind stocked in seven commercial rolled thread 
sizes, in 6-inch increments of length (up to 4 ft. for .375° BCD, 8 ft. for .631° BCD, 
and 11 ft. for all larger sizes.) Ball Circle Diameters are as follows 


375° 631" 1.000° 1.171" 1.500" 2.250" 3.000° 


MANY TYPICAL APPLICATIONS 


Saginaw b b Screw standard assemblies have been successfully applied to such 
products as bumper jacks, automatic garage doors, automobile seat adjusters and 
window lifts, beauty parlor chairs, hospital beds, and circuit breakers. They ore 
also being used in heavy industrial equipment like die table positioners, drill presses, 
lift trucks and welding machines 


FREE ENGINEERING HELP FOR 
YOUR SPECIAL APPLICATION 


MORE QUICKLY... 
EFFICIENTLY... 
ECONOMICALLY 


{ 


be 


With a Saginaw b DR 
of the handle raise 


HOW THE WORLD'S 


a heavy 


led Thread 


ar eas 


ROTO-LINEAR DEVICE 


SCREW TRAVELS: When 
rotary motion is applied to the 
b b nut, the screw glides along 
its longitudinal axis on rolling 
balls, converting 
force and motion to linear force 


steel rotary 


and motion with new efficiency 


y 


MOST EFFICIENT 
WORKS 


NUT TRAVELS: When rotary 
motion is applied to the screw, 
the b b 
axis of the screw on ro 
bolls 
and motion to 


with 


nut glides along the 
ng steel 
converting rotary force 
linear force and 


motion 4 5 less torque 


nut fixed —screw travels 
[ Leos 





LET SAGINAW'S EXPERIENCED ENGINEERS HELP SOLVE YOUR SPECIAL 
APPLICATION PROBLEMS . JUST WRITE OR PHONE US—NO OBLIGATION 


SAGINAW STEERING GEAR DIVISION + GENERAL MOTORS CORPORATION « SAGINAW, MICHIGAN 
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Graph-Mo’ dies cut downtime 50% 
on deep draw for round vacuum cleaner! 


NGINEERS at The Hoover Company had a tough 

problem in getting that round vacuum cleaner shape 
in the new Constellation. The two circular dies that form 
the hemispheres often galled, picking up bits of the steel 
being formed. This scored the dies, marred the finished 
parts. Production had to be shut down while the dies were 
repolished. And extra polishing of the hemispheres ran 
up costs still more. 

After studying the problem, Timken Company metal- 
lurgists recommended dies made from Graph-Mo®—a 
special tool steel developed by the Timken Company. 
Results were outstanding. The new Graph-Mo dies cut 
downtime 50%. The combination of free graphite particles 


and diamond hard carbides in its structure make it out- 
wear other tool steels 3 to 1. Production rolled smoothly 
and refinishing time was cut 


Graph-Mo machines 30% easier than conventional tool 
steels. And its uniform response to heat treatment elimi- 
nates distortion—saves time and money in lots of tough jobs. 

Graph-Mo is one of four graphitic tool steels developed 
by the Timken Company. If you would like more informa- 
tion about their uses in dies, punches, gages and machine 
parts, send for the new Timken Graphitic Steel Book. The 
Timken Roller Bearing Company, Steel and Tube Divi- 
sion, Canton 6, Ohio. Cable address: ‘““TIMROSCO”. 


Fine 
Alloy 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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If you’re miniaturizing ... you'll save space, time and 
money with Allen Minicaps and Minisets (#0 thru #3 dia.) 


These miniature Allen Hex Socket Cap 
and Set Screws will let you scale down 
your product sizes even farther. 
They're made from Allenoy special 
alloy steel—so strong that you can 
safely specify fewer screws or smaller 
sizes. 


Allen Minicaps and Minisets are tiny, 
but very tough! —true Allens, with 
deep, clean, strong sockets and uni- 
form Class 3A threads, Minicaps have 
the Allen knurled “Grip-Head” and 
are trimmed both on top and under 
the head, for tighter fit and better ap- 
pearance. Minisets have the improved 


small-cup Allenpoint that drives 
deeper and holds tighter. 

Because sockets are uniformly true 
hexagon shape, the key or driver fits 
tight — makes starting much easier, 
saves a lot of time in assembly. 
Diameters of these miniatures run 
from #0 through #3. Minicap lengths 
run from ¥” through 2”, and Miniset 
lengths from 6” through 4%”, Also 
standard in stainless steel. Your In- 
dustrial Distributor has them now. 
He'll show you why these Allens — 
like all Allens — hold tighter and last 
longer. Or write for information and 
samples. 


Stocked and sold by leading industrial distributors everywhere 


ALLEN 


16 CIRCLE 111 READER SERVICE CARD 








Use Minicaps and Minisets 
wherever you need depend- 
able fastening in very small 


assemblies 


TV, radio and telephone equip- 
ment @ Guided missiles, rockets 
e Panel meters e Electro-me- 
chanical devices and servo-sys- 
tems © Computers @ Control and 
operating mechanisms for relays 
@ Cameras ¢ Instruments 








MANUFACTURING COMPANY 
Hartford 2, Connecticut, U.S.A. 
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Alcoa puts the 


This shell for a Dyna-Empire, Inc. hearing 
aid button speaks loud and clear to everybody 
concerned with precision in screw machine 
parts. No larger than a penny, with walls 
only .006” thick, machined to within .001 
tolerances, it proves just how precisely we 
put the metal where you want it. 

Others tried to machine this “‘impossible”’ 
part. The scrap generation of 87 per cent 
and blistering heat in the thin sections licked 
them. Our solution: a special set of tools; a 
whopping knowledge of machining alumi- 
num. And now these parts come shucking out 
at a tidy 300 per hour. The delicate pink 


metal where you want it 


anodized color and bright buffed finish on 
the outside show our skill in secondary oper 
ations at Lancaster, Pennsylvania 

In screw machine parts as well as forgings, 
castings, extrusions and impacts Alcoa 
puts the metal where you want it. To you 
this may mean fewer rejects or ingenious 
design solutions 
or a product that sells faster. Start now 


less waste in production 


write for Alcoa’s Up-to-Dater, a starter 


file of ideas and design tips on Alcoa En 
gineered Products. Aluminum Company of 
America, 951 Alcoa Building, Pittsburgh 19 
Pennsylvania 


ALCOA THEATRE 


v 














| 
n to I dings are strong 


rigerator spots are eliminated. Small a y 
premix moldings are not only improving prod 
tie-strap tubing retainers and lock ting costs for hundreds of manufacturers 


vinator are all premix moldings. They ve 

nd resilient excellent shock absorbers lf your product calls for sti 

] | y ] 

nsulating pl yperties contribute to the loOK into premix mold 
eration of the refrigerator Dow styrene. Get the 


mg, rigid, reinforced plastics 
gs mace with Dow vinylt luens 

names of molders and suppliers fron 

ur nearest Dow sales office or write to THE DOW CHEMI 


COMPANY, Midland, Michigar 


Al 


nad reintorcing fibers are blended before hand Plastics Sales Dept 2907TK. 


YOU CAN DEPEND ON 
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New resins that resist heat .. . 


are coming from a research program now under 
way at the Bureau of Standards. Says NBS: “a 
number of new fluorinated organic and semiorganic 
compounds have been successfully synthesized . . 
one of which, a fully fluorinated polyphenyl, ap 
pears to be very stable to thermal degradation.” 
Next step: exposing this and other resins to tem 
peratures in the 3000-F range to find out how they 
break down; gain new data to build up polymer 
that will stand up. 


(For information on other approac hes to the prob 


' 


Deals aie 


TO WATCH 


lem of creating heat-resistant plastics, see PE—Jul} 
21, p 18; May 19, p 20; Apr 7, p 5 

NBS is also working on meta rr high-tempera 
ture service, and specifical 1 methods for increas 
ing the tensile strength 
precipitation-hardening 
in the 800 F range Resu t researc thus far 
NBS says, indicate that tl ( n be heat 
treated for a tensile strength of < 000 psi (yield 
if 200,000 psi at room te ) | ! \ tain 


or more of that hgu 


Metallized paper, competitive in price . . . 


with foil-paper laminates, is promised for late 
this year by Vaculite Corp, Cambridge, Mass. Ad 
vantages of metallized paper as compared with lami- 
nates, Vaculite says, are better bond, greater ease 
of handling in processing equipment. Possible appli- 
cations: electrical capacitors, reflective insulation. 


New design standards may result . 


from new testing methods now being proposed 

for brazed joints and tool steels 
Che proposal originally made by Wall Colmonoy 
(orp at last spring’s AWS meeting for an industry 
tandard of shear strength for brazed joints, is now 
to be evaluated by a special AWS subcommittec 
he suggested specimen design (see diagram) may 





























4 #4 # jot length 


—| f- ¢ Slot both sides 


Shear-test samples for brazed joints could be prepared 
as indicated here. At left are notched bars before brazing 
at right, sample prepared for test 
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While the idea of using metallized paper in capaci 
itors is not new; it has not made too much headway 
But availability of a new type and source of supply 
might change the situation. Vaculite, incidentally, 
is the new company formed jointly by National Re 
search Corp and Champion Paper & Fibr 


require modification, but an industry-wide survey 
indicates a strong demand for such a standard 

In regard to tool steels, Crucible Steel Co notes 
that a greater spread of hardness values can be ob 
tained, making it easier to distinguish between tool 
steels, when a cylindrical notch is substituted for a 
standard V. Crucible suggests the design below 


New way to measure toughness, proposed by Crucible 
Steel, uses cylindrical notch (top specimen) instead of the 


V that is now standard for Charpy impact tests 


19 





Scratch-resistant, transparent acrylic plastics . 

acrylic; providing, Bjorksten says, 
material with a high degree of abrasion resistance 
The composite sheet also resists crazing by organic 
to which acrylics are notori 
ess has been patented, and is 


for instrument faces, aircraft canopies, safety an optically clear 
the like, are promised by a new coating 
it Bjorksten Texas Research 
Bjorksten solvents, another “ill 
thin, ously subject. The pro 


de eloped 
Norfolk, Houston 6, Texas 
1 Ww to bond a very 


to the surface of the being licensed for use 


A device that works like a torque meter . 
spring to the other. 


with 150 divisions, is used. 


Ihe magnet under test is placed on a slide which 


SpA Vizzola, Milan Ihe device consists o can be pushed against adjustable stop<logs to posi 
which drive, through tion it in respect to the aluminum disk. As this 
wes through an angle pro 


ll 
couple generated by the 


ind indicates directly the braking torque de A conventional graduated dial 
a permanent magnet of the type used 
meters, has been developed by an Italian 


t 


DY 


mail synchronous motors w 
n alu is done, the indicator m 


train gearbox), ar 
portional to the braking 


ignet, and the rating is read from the dial 


( uple (epicyclic 
I'he disk is attached to one of the 
a spiral ni 


CUISh 


in the train; an indicator loaded by 


Plating process that will coat, but not plug... 


which will protect it against extremes of corrosion, 


and the process can be adapted not only to porous 


as filters and self-lubricating bearings, 


the holes in porous parts is claimed by Metals 
Research & Development, Inc, Exeter, Penna. “By 
" says the company, “an inexpensive 
. can be given a coating 


this method, parts such 
but also to more-solid components.’ 


metal, such as iron 


ase 


Waxes from sugar cane that may be able... 


cane, but fine waxes like 
because no economical separation 
Now, the USDA’s Southern Research 
a 


to replace imported carnauba, ouricuri, and carnauba have not been 

lilla are being developed by US Dept of Agri produced 

hey foresee new types of coat- was available. 

mn paper waxes, and a variety of fillers Laboratory at New Orleans believes it has such 

t process and says results from pilot experiments are 
1 h to warrant large-scale tests 


igents 
from sugar good enoug! 


byproducts are now obtained 


pr ICOSS 


earchers 


to 21% aluminum by weight; and a propensity for 
grain growth at high temperatures), and the Martin 
As th point out, iron-aluminum alloys show re- researchers think these limitations can be overcome. 


Already, they report, several experimental alloys 


markable resistance to high-temperature oxidation; 
additions, to at (notably, a 5.5% Al-9% Cr and a 7.5% Al1-5% 


-t) “compare favorably 


oth high and low tem 
“in high-temperature service, 


Can iron-aluminum alloys . . . 


take the place of stainless steel? Metallurgists 


it Martin Company’s Nuclear Div think maybe so 


ind, with moderate chromium 


mospheric corrosion as well But they've been C 
held back by poor ductility at room temperatures, | 

and difhicul stainless steels’ and, 
their superior oxidation resi 


| 
] for immediate use where high temperature strength 


ties in welding 
light on the 
be combined with oxidation resistance.” 


in strength and ductility at 
peratures with the ferritic 


low strength at elevated temperatures, 
stance recommends them 
Recent studies, though, throw new 
reasons for these limitations (among them, a tend must ( 
ency for a structural change in alloys containing 13 -ARG 
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IT’S NOT JUST US: 





Education Worries Soviets Too 


LonpoNn—The 
ing “constructive 
their schools 
relation betwe 
in technical ci 
literature and 
lum; and 
udents 


Yelyu 


should be n 
believes. Thi 


b 


prol t! 


lem in 
+} nmitial + 
the inifial tw 


education 


the theoreti 
Evening and 
Yelyutin sugg 
the humanitie 
pursuits It 
‘that people engagec 
should be able t 
spare Hime inshituhions where they can 
study the arts and hun ee 


In general, the Sovi 


1 harvest 
ialists, inclu 
More than 
one quartet! 
body re 
And 880, 


lion stude1 
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Inertial Navigation 
Without Stable Platform 


Lone | N. 


- 
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Cradle-mounted 5th wheel 
is shown tilted forward. Length of rock 
ing motion is indicated by stop at left, 


center 


It 

itur 

memb« 
tl position 
it which the wheel | is comes 
lose to the truck’s gravity 
At such licle’s dy 
namic index is increased and vibration 
trailer to the 


} posit n the veh 
transmitted from the 
tractor, is reduced 
Need for a redesigned 
been pointed out by the SAI 
ial SAE 


R. N. Janeway, a consulting enginee: 


wheel 
subcommittee headed 


Truck 


recently reported on “Better 
] 


t 
Ride for Driver and Cargo.” The com 
mittee, formed at the 
Automobile Manufacturers Associa 
tion and the Truck Trailer Manufac 
ssociation, was asked 


request of the 


ym the 
m Such vib 


nother 


ifions 
ind total ampli 


eed driver's limits 


Polystyrene Models Speed Design 
Tests for Investment Casting 


CLEVELAND—A better way to test how 
parts will come through investment 
casting procedure has been found by 
Precision Metalsmiths, Inc. This in 
vestment-casting company says part 
can be developed most efficiently with 
successive models machined from 
see below 

substitute for the 


prot ty pe 


stvrene 

more ex 

patterns, this ap 

literally a “cut-and-try”’ tech 

alternative designs to 

luated quickly, and different 
tried for case of casting and 

functional efficiency. If the pr 

part is of rel 

models ined 


+, 


permits 


simpl 

from po 
rene nen n th vestment 
casting 


exactly 


product re complicated 


varated into components, 


ined from polystyren 


} 


mponents are tl assembled int 


ymplete pattern with plastic ad 
I 
Hesives 


NO ELABORATE PREPARATIONS 


Because most machine sh ps can 


produce polystyrene-machined __pat- 


terns from simple sketches and verbal 


Adhesive does it . 


Top and center rows show two views of machined polystyrene sections 


instructions, the technique permits 
testing a part even before drawings 
ire made. Result: engineering changes 
not apparent in the design stage can 
be made inexpensively even after test 
ing 


Chart European Plastics 


New Yorx—New plastic materials 
from Europe may be on the 
the American market. Robert S. First 
in industrial consultant, and Foste 


way to 


D. Snell, Inc, consulting chemists and 
engineers, are piloting a joint intell 
gence project to flag commercially sig 
nificant European products for Amer 
can clients 

The project covering the chemical 
plastics, and pharmaceutical indus 
tries in England, France, Holland, 
Belgium, Italy, West Germany, 
Sweden, and Switzerland will end in 
a detailed report of products 
processes available for license, th 
materials involved, US mark 


tials and technical feasibilit 
study to be completed in about a yea 
will be 


basis to 


ivailable on a ription 


limited number of clients 





that will be 


joined to form complete prototype pattern (A) for prototype casting (B 
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Nuclear reactor for rocket propulsion . . . 

is scheduled for static tests late this year at Los Alamos Scientific Lab facilities, Jackass 
Flats, Nev. Developed as part of Project Rover, Kiwi-A 
Australian bird) is shown in its test cell. Tests will probably run into 1959, are expected 
to provide vital information on high-temperature behavior of materials, fluid dynamics 
nutronics, control and mechanical-design requirements for actual nuclear rockets. The 
reactor, unshielded and mounted to fire upward, lies on a test car that can be hauled 
right) to a nearby assembly and disassembly building for examination 


named after the nonflying 





Largest Self-propelled Earth-moving Scraper 


Texas—R. G. LeTour ing 
neau, Inc., has completed the desi 
f a line of the larges 
earthmoving scrapers 


LONGVIEW, demonstrate it 


Show to 
en cation for large ile strip mining 
self-propelled Major difference between th« 

I wailable ful, 
next month, the first models, like the _ tional scrapers is 
me shown, right, will be in the 70 the 
and 125-ton class, roughly equal to 50 
and 100-cu.yd 


designs 


lo be super-sized scraper and ynven 
that each wheel of 
will have an individ 


geared directly t 


new machine 
ual electric motor 
capacity. In 


capacity 


previous its inner rim, thus providing greate: 
and under 
the payload than previously attainabl 
Power is supplied by th 


600-hp diesel-driven gencrator 


max was 15-cu.yd. _ traction 


working power 
with a few capable of 35 cu.yards. 
First public showing of one of the 
70-ton units will be at the 
American Mining Congress later this 
month. It will be the first showing of 


any earthmoving 


machin 
new 


machinery by L« 
Tourneau since the company sold out 
its previous line in April 1953 (P.E 
June 30, 58, p 16 

The new self-propelled scrapers are 
the latest development 
of this type of machine, originally 
Tourneau in 1938, 
and can be expected to play a signifi 


step in the 
pioneered by Le 
cant role in the country’s multi-billion 


dollar road-building program. The first 
unit is being introduced at the Min 
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COMING EVENTS 


SEPTEMBER 
4-5. 


nee National Far 
Industrial Machinery 
Forum and Display 


Plasti 
Clair R 
Micl 
American 
& American Met 
, Second National ( 
\ ed Meteorology Engii 
f Mich., Ann Arbor 
American Institute of Ele 
International Conferen 


Applications 


Iron a 
and =Stee! 


Cleveland 
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Bits 
and 


Pieces 


THE WEST GERMAN GOVERNMENT has 
agreed to establish an Institute of 
Technology in Madras, jointly with 
the Indian Government. It will start 
yperations in one year. A similar in 
stitute is being built by the USSR in 
Bombay 


and a third is planned in 


Kanpur 


STRESSING NEW-PRODUCT FEATURES 
particularly those in appliances, leads 
to increased buying—according to sur- 
Eva Mueller, Univ. of 
Research Center 
f appliances in un- 
condition there 
1 weak association between purchases 


vey made by Dr 
Mich 


Among owners 


Survey 


satisfactory was only 
ind interest in new-product features 


the survey showed 


A SILENT PNEUMATIC RIVETER . report 
edly has been developed in Com 
munist China by increasing the ait 
pressure so that a piston rod would 
complete the riveting at one stroke 
instead of as a pneumatic 
operating by repeated blows 


hammer 


HIGH-SPEED MEASURING installation 





Plutonium recycle reactor . 

under construction at GE’s Hanford Lab- 
oratories, is 
the Lab’s 
and manager of 
Robert M. Fryar. The reactor is being 
built to demonstrate that plutonium can 
be used as an enriching agent in place 
of the expensive U-235, and to 
explore the best ways of using the plu- 
tonium. A pilot plant to assemble fuel 
elements is being the 


viewed in model stage by 
M. Parker 


engineering, 


manager, Herbert 


reactor 


more 


constructed with 


test reactor project 


it the Physics Institute of the USSR 
Academy of Science is able to register 
speeds at one six-millionth of a sec, 
It 1s 
reported to be 100 times faster than 
The de 


vice helps study electric processes im 


according to a Moscow report 


instruments now available 


atomic nuclei 


SEND AN EMPTY BOTTLE 
to collect air and what do you find? 
Neon and helium were 


up 60 miles 


Almost none 
ameng the gases present, but in small 
quantities, and they increased in rela 
tive proportion at high altitudes 
Helium present was 5 molecules per 
million of air. Work was done by 
Univ of Mich for the Army Signal 
Corps. Bottles similar to those used 
by skin divers were sent up in 4a 
rocket, then freed from the rocket and 
allowed to open and close at selected 
altitude 


SOME US SCIENTISTS AT MOSCOW at- 
tending world scientific meetings there 
received unexpected windfalls of from 
700 to 4,000 rubles apiece (official 
rate of exchange 1 ruble, 25¢; tourist 
10¢ 
on magazines or 
The catch 

be spent in Russia 


rate, This represented royalties 
books published 


there all the rubles must 


MIT Reactor 
Goes Critical 


CAMBRIDGE—A _nuclea 
actor has gone critical at MIT. The 
reactor similar to the CP-5 at Argonne 
National Lab and to DIMPLE and 
PLUTO at Harwell installations of 
the British Atomic Energy Authority, 
is fueled with enriched uranium-235 

Designed for production of neu 
trons, the reactor will be used to train 
100 students who are expected to en 
roll in MIT’s new Department of 
Nuclear Engineering. It will also be 
wailable to local hospitals for medi 
cal research and treatment 

The reactor’s flux 


research re 


the number of 
neutrons passing a sq seC—IS 
10", high for a research type reactor 
Its aluminum core has positions for 30 
fuel elements 
presently used 

Among investigations expected to 
with the reactor are studies 
of mechanical wear for such compon 


cm a 


though only 22 are 


be made 
ents as piston rings, research on new 


materials, studies of the effect of ra- 
diation on metals, other materials 


PRODUCT 


y, 
aff 


; { 
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High flying oxygen . 

is supplied by Linde Co’s liquid oxygen 
converter. The converter presently is being 
used to supply oxygen to crew members 


of the B-52 heavy bomber 


LOX Converter for B-52 
New Yorx—A new 25-liter liquid 
oxvgen converter for the Boeing 
B-52G is in production at the Linde 
Co.’s (Div of Union Carbide Corp) 
Speedway, Ind. plant. Known as the 
ME-3, the converter is made with 
tainless inner shell and alumi 
outer shell. It weighs 40-lb and 
can be installed in a space as small as 
18#-in. high and 193-in. dia 
The between 
converter’s 


steel 
num 


the 
shells is in 


vacuum space 
concentric 
sulated with a special insulation de 
veloped by Linde. The insulation is 
said to retard oxygen evaporation for 
from 5-6 hours in the event of a leak 
in the outer shell 

Under normal conditions the ME-3 
upplies enough oxygen to sustain four 
men at altitudes above 35,000 ft for 
30 hrs 


nvert to 


Phe 25 liters of liquid oxygen 
21,525 lite 
f breathing oxygen. At 
pressure the converter 
will than 150 liters of 
gaseous Oxygen per minute 

Che 
MII 


if ial 


rs or 760 cu ft 
operating 
f 300 psig, 
deliver more 
converter is designed to meet 
spec C-2567 
severe 


4 and will meet spe 
The 


converter is guaranteed for one year 


vibration standards 


against evaporation loss in excess of 
specs for a 24-hour period. 


ENGINEERING + September 1, 1958 





What's Your Rust Index ? 


Cuicaco—Rust costs American in 
dustry and homeowners $734 billion 
a year. Some regions are more vulner 
able to its attack than others and thes« 
geographical variations are now meas 
ured in a rust index worked out by 
Rust-Oleum Corp. It shows rate of 
rust for all US cities over 10,000 and 
data 
he company’s tests found 
that in the fastest 
cities—Miami; Erie, Penna; Buffalo 
ind Rochester, NY—a piece of un 
vated steel will corrode badly within 
other end of the 
uneoated steel will last 15 
more in Tuscon, Ariz., or R 
Santa Fe, NM 

The control 
long tests is a 5 in 


is based on collected over 25 
years 


nation’s rusting 


3 years. At scale, 


years OI 


well and 


used in the 
sheet of 
steel 
523 US 


1) } 50 


low-carbon, cold-1 28-gage 
From such panels 


‘ities and 


checked 

the nationwide rust inde 
It shows that rust 

slowly in rural than industrial areas 
Index for Iowa City, for example, is 

8 years 1 month; for Pittsburg, 3 years 


advances more 


3 


————- heye nd 


YW)Jda«<: 
Bane | bis Booed 


1 month.) Oxygen, water, and ultra 
violet (sunlight), with some aid from 
wind and dust, are the ingredients of 
farmlands. Their 
of course, varies with amount of rain 
fall, sun, etc 

In urban areas, rust 


orrosion in rate 


accelerated 


by industrial gases, primarily com 
pounds of sulphur that dissolve in th 
air. Dew. rain 
with compounds, 


weak acids and act as electrolytes that 


1 fog, when they mix 


sulphur becom«¢ 


speed corrosion. Airborne chlorides 


cinders, fly ash and chemical dust 
also aggravate rust 

In salt water atmosphere, humidity 
ind salt combine to ¢ause rapid pit 
ting on steel surfaces and weaken the 
structure more than uniform corrosion 
does. Most severe corrosion in coastal 
regions occurs on the splash zone 
the steel surfaces that lie 
tide. This is 
both constantly 


above high 
material i 
exposed t 
oxygen. Severe corrosion in Mobile 

New Orleans will show in 3 year 
1 month 

Of the 


where the 


wet and 


um lost ¢ 





%% | CORROSION MAP OF THE UNITED STATES | 


WW 





Corrosion map... 


worked up by Rust-Oleum Corp shows the number of years and months required in 
various US areas for severe corrosion of uncoated steel. 
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$500 million 
major losses 


rosion, the railroads bear 
the study notes. Other 
are the Navy, $100 million; farmers, 
$300 million; and homes $14 


billion. Cables, 


wners, 
pipes and founda 


1On Gamay i yea 


Britain Steps-up 
Design on Sub Tanker 
Mitche Engineering Lt 


proceed! 


yn ept 


| ONDON 


| by 1 


firm design in about 

The new work will 
Sanders-R Ltd, the « 
did initial hydr 
the project for Mitchell 


mpany 
xlynami ircl 
When 


r nine i 


powel! p! his wi 
by Mitchell Engineering 


} 


nancing all the tanker 


round a reactor 


Machine & 


boiling-water 
plied by the 
Foundry Co 

F 


nv 


conom 
lve savit 
higher  initi: 


Mitchell 


cost estimate 


rest by 
pl that a submarine 
he Middle East via the C 

Hope would timesavi 


irface trip via the Sue: 


show 


Computers 
Speed Design 


High-frequen 


; 
i 


PITTSBURGH 
nent including pulse transf 
radar and pulse generat 
completely designed in mi 
Westinghouse Electric ( 
cialty transformer department 
Programs are now av: 





ign transformers with pulse width 
from 4 to 16 powel 
iatings through 200 kw, turns rati 
up to 20 to | and peak voltage ratings 
in excess of 200 ky 


mucroseconds 


Such units gen 
erally are used as interstage grid drivers 
r output transformers 

In producing a design, the com 
for a 
information 


puter compares specifications 
with 
tored in its memory bank. The com 


puter then assumes a general design 


iew transformer 


and proceeds with design calculations 
until it reaches a point where char- 
acteristics of the assumed 
outside the specifications. It then au 
tomatically repeats earlier steps ad 
justing physical quantities and pro 
portions so that design is 
with specifications. 

[he method gives Westinghous« 
engineers intermediate design values 
to use while working toward the final 
design. With these, the engineers can 
tudy the effects of parameter 
on transformer design 


unit are 


compatible 


variation 
Westinghouse savs design by 
puter offers several advantage 
ustomer 

@ Faster 
livery. 

@ Design 
because the computer use 
philosophy on all designs 

e Design quality is improved be 
ausé more precise limits within the 
program are maintained 

e During 


design means 


achieved 
the 


consistency 15 


negotiation stage com 


puters can give design data quickh 





Now a plane, now a missile 
Lockheed’s new Kingfisher target 
provides 


missile 


Army with test of 


first realistic 

Artist's 
simulate electronically 
a variety of missiles and aircraft (phantom 
below) without itself being damaged. This 
enables Army to test defensive missiles at 
a fraction of the cost of methods in which 
birds (World War Il 
ore destroyed. Ultrasonic speeds 
are also achieved. Equipped with elec- 
tronic scoreboard to record automatically 
either hits or and 
Kingfisher was 
“knocked from the sky” by the 
missile Talos during test at White Sands 
Missile Range in New Mexico 


a defensive missile conception 


shows how it can 


expensive target 


bombers 


mis-distance, 
angle of the interceptor, 


pass 


recently 


READER TO EDITOR 


The Meover Mark 1 Washing Machine 


Russian English 
Looks a Little Similar 
Io the Editor: 

I thought you would be interested in 
English Hoover 
model 0319 It 
inger for the Russian model you pul 

ir Moscow issue (July 14, 
-OxvIveR Bai 
Nottingham, England 


ing — 
cing my washing ma 


] { 


une looks like a aeac 


lip They CO} ied all they could follow, 
they couldn’t copy my mind, so we 
eft them sweating and stealing a year and 


half behind Rudyard Kipling 


Five-sided V-belt 
lo the Editor 

Mr. H. Koslow 
4 a “V-belt 
tead of the four : the | 
ould be rotated periodically to distril 
the wear equally on all sides.” 

I'he elimination of 

uuld seem to 


byint 


suggest July 
made with five 
usual 


periodic rotation 
some merit W hy 
m't they research and develop this typ 
belt in which the molding process in 
orporates a ¢ turn at the 
Mobius) to self 


to equalize wear of 


have 
f 


joint 1 la 
rotating gua 
belting 
that the molding of such a twist 
nore complicated than that of a fy 

ded belt but the advantages are interest 
ould be done.—]. D. CaMpBeEL1 

Remington Arms Co, In 
Ilion, N. Y 


produ 
teed 


drive 
| agree 


f it 


Torsion Springs Not New 
lo the Editor 

ay, “torsion bar springing. intr 
ed with the Morris Minor in 1948 
nd used by British Motor Cars, has not 
July 7, p 19 
rsion bar suspension has been used on 
Citroen, Jaguar, Riley, Bristol and 
iny other: —R. §. Ex.uiort 
Chief Engineer 
North American Marine 
Warsaw, Ind 


n adopted elsewhere” 


e The article was published just about 
the way our London editor sent it in and 
the error slipped past several editors who 
ertainly should have caught it —F1 


Speed Control for Cars 
l'o the Editor 
In the June 30 


: (p 34) the item 
n “Why Don’t Th 


earch and TD) 


PRODUCT 


velop’ concerning an 

have already been 
our Perfect Circle Speedostat 
trically driven and is the control 
fered 1958 Chrysler and 


automobiles under the name of 


I auto governor would 
seem t answered by 
It is elec 
device 
on Imperia 
Auto-Pilot 
Next year, it will be optional equipment 
on one of the other Big Three makes 
—JoHN SENN 
Perfect Circle Corp 
Hagerstown, Ind 


Personnel Men—Closed-minded 
Extroverts 


Io the Editor 
“Can you Spot a 
] ine 
juired 
ind particularly t 
that ot 
and 


men 


Creative Engineer?” 


il ted as “re 


16, p 30), should be 
ll personnel men, 


reading” for al 


hose whose chief busi 


ness 1S interviewing prospective 


designers Far too few per 


sonnel have even a “nodding” a 
tance with 
the 
1 designer 
him tick 


yust 


quain 


engineering requirement 
and 


haven’t foggiest notion how an 
works or thinks, or 
l'o most of them an 
inother the 
nal casi 
Ole! ‘ 


engineer Or 
what makes 
r i member of 
meration of “hi 
the good en 
mtro 
hand, most person 
extroverts They have to 
to work, as they do, with al 
here is no brand of 
that ur 
and vice versa 


nost without exception 


and creative designers are 


On the 
nh a4e 
wrder 


t 


pe ple 


other 


the intro 
That 
to breed an atmospher ol 
mutual distrust 


jlerance as strong as 
t for the extrovert 
nore 


and 


ierstanding, 
between the two groups than an 
thing 


an engineering education, or 


one 


men 
bette 
nore personnel men who have actually 
ticed for a tew 
ld well serve to i lot 


More personnel 


engineerng veal 
of th 
pleasantness 
I passed my copy of PI 
ny acquaintance 
I ] He me a 
later, and was very mucl 
matter of fact, he “blew his 


. 
the hell does 


4 persontin 
isked him to 


tick called 


he’s going 
‘by making 
lot of id 
He 
rsonnel man’s 
it a 


job ? preach 
gospel that everybod 
] k alone 


wno it St WOTK 
man no 


man wit! 


nan 
and an antisocia 

business Also, any 
iny common sense knows that 


hanges jobs more 


1 man who 
than twice in 
a job-hopper whose pre 
organization always cause 

His inherent chronic dissatisfa 
tion is contagious, and pretty soon every 
body in the place becomes infected and 
vants to go hunting greener pastures 
As long as some personnel men hold 
pinions of that sort there is bound to be 
in atmosphere of dislike and distrust 
1 out-and-out hostility 
ind personnel men 


often 
1 lifetime is 
ence in an 


’ 
trouble 


between engi 


Larry Cospurn 
Aky n Ohio 
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Climax Develops an Extremely Tough, 


Ab 


New Alloy Proves Superior 


in Erosive Applications 


Heat Treating Improves the 


We 


ear Resistance of Gray Iron 


ilar part 

wear re- 
ing 
irdening 
iron 


stance 


lardel 


be- 


contains 
araden- 
lleving 
yulletin 
btained 
drums, 


valve 


‘asion-resistant Chrome-Moly White lron 


r type of marten 


20 to 400 hours 
Beca e ort its t ignnes 
1 

aiso 
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Flame hardening the teeth on a sprocket im- 
proves wear resistance with minimum distortion 


F ra free co} 
Bulletin +6, 


“Why Moly Iron 


the c I 





Tempering Low-Alloy 


Creep-Resistant Steels 


attention 

Fora copy of “The Tempering of Low- 
alloy Cc reep-resistant Steels Containing 
Chromium, Molybde num and Vanadium” 
by E. Smith and J. Nutting, circle #6. 


Moly Helps High Alloys 
Attacks 


Fight Corrosive 


Highly all naterials are playing 
a greater part in combating corrosion. 
4 current paper on these alloys con- 


. j 
yea 
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Cc cle ? 


disc 
n-bearin 
s of this pape 


"by E 


“High 


Alloys 
D. We t 


Thermenol Shows Excellent 
Resistance to H 
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denum magnetic 
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iron-aluminum-molyb 
alloy, compares 

other high 
and in some cases promises 

service. For unlike 
alloys, it doesn’t lose tensile strength 
rapidly up to 1200 F. It also has excel 
lent resistance to oxidizing and sulfur 
bearing atmospheres at high tempera 
tures. 

For a copy of “lron-aluminum Mag- 
netic Alloy Has Excellent Heat Resist- 
ance,” circle 


favor 


temperature 


many 
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Casting Alloys Improves 
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Climax Molybdenum Co. Division 

American Metal Climax, Inc 

500 Fifth Avenue, New York 36, N. Y 
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for instruments, timing devices, bts ho tniee 


control apparatus and similar applications 
How to make 


motors last 
longer 


Careful maintenance is the 
best and least expensive 
way of getting dependable 
service and long life from 
your fractional horsepower 
electric motors. Here are 
maintenance suggestions 


Be sure loads do not | 
reducer motors. Provi 
friction clutch if there 

any possibility that the 


le 


driven shaft may be locked 

Such locking will quickly 

build up a_ tremendous 

force within the reducer 

gears...causing them to 

strip or break. If you must 

use a flywheel, attach it to 

USE BODINE K-2 MOTORS  [ 2s :cec0S.: 

motor shaft, not a 

speed shaft. If a flywheel 
attached to a low-spec 
shaft, it tends to keep tl 

« . shaft turning after the 
instantly reversible saciid... al 

the same effect as locking 

totally enclosed the driven shaft. 

ure your motor is properly 

Y2000 to Ysoo horsepower ee eee 

essary to move your motor 

from one job to another... 

This Bodine Type K-2, ball bearing motor is among the smallest distributed- or to operate itcontinuously 

— : where previously you have 

wound motors manufactured today. It’s ideal for those “hard-to-get-at and bees running it for short 


-+-they’re small, only 2%” high 


out-of-the-way” installations because of its small size and extreme dependability. periods of time, be sure it 
, . : : is rated properly. For ex- 
It delivers considerably more power than “clock-type”’ motors, and it’s particu- ample, one type of motor 
larly well-suited for powering instruments, timers, controls...and similar is seted for ‘qtermnittent 
duty because the tempera- 
equipment requiring relatively low output, and steady, trouble-free service. ture rise within the motor 
will not be excessive. If you 
Bodine K-2 motors are available synchronous or nonsynchronous. .. and with put this same motor on a 
: . ; , continuous duty applica- 
or without speed reducers. Speed reducer models have high starting torque of tion, there will be an ex- 
not less than 150% of full load torque at room temperature. a Sapo 
which will burn out the 
motor...or at least 
. ; deteriorate the insulation. 
Write for bulletin 1024A, 
‘Bodine Type K-2 Motors”. . . bulletin 10238, 


“Bodine Parallel Shaft Speed Reducer Motors”’ Free copies of 
¥ article on temperature 


rise measurements 
BODINE ELECTRIC CO., 2260 W. OHIO ST., CHICAGO 12 available 


Three of the fundamental 
methods for temperature 
={e) D | N = rise determinations set up 
by the American Institute 
of Electrical Engineers are 


fractional 
horsepower ...the power behind the leading products discussed in the latest issue 


of “The Motorgram,” a 
MO | ORS bimonthly publication. 
Copies are available on 


request. 


The Bodine line includes 265 different stock types and sizes ready for fast shipment. 
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PERSRECTIVES 





in design and develor 


Japan: the Design Midsummer 1958 found Japan’s economy at a crossroads. Its remarkabl« 


: . recovery and development in the postwar period—probably equaled only b 
Competitor West Germany’s—seems to be leveling off. Yet the Japanese believe the 
yuith Problems high rate of economic development which their country has experienced 
in the last decade must be maintained. (National income up an annual 
average rate of 11.4% since 1950—compared with 4°; during the 1930s.) 
Key to Japan’s hopes are exports. Today they are triple what they were 
in 1950 ($2.858 billion in 1957). But Japan’s chief problem is that there 
are no raw materials within the country to maintain the flow of thesé 
exports. Japan must import these raw materials, add a labor content, thet 
export products to world markets at competitive prices. The world’s best 
markets lie farthest from Japan and most of her present sources of raw 
materials are distant. (Political and economic difficulties have eliminated 
mainland China as a supplier and a market.) Japan's best customer today 
is the US, but Japan here runs a trade-balance deficit of a half billior 
dollars. To help reverse this trend, the Japanese—with considerable success 
—are pushing high-quality cameras, transistorized radios, and hope to get 
into such things as electronic computers. 

Better design and higher efficiency in Japanese plants will play an 
increasing role in these attempts. The Japanese see themselves as mors 
fitted than Western European and American manufacturers to meet the 
needs of the Afro-Asian developing economies. Furthermore, they believe 
their lower volume of mass production permits them to make the kinds 
of specialized products these countries need. In autos, for example, Japanese 
feel that the car built to stand rough treatment by the semiskilled Japanese 
driver and the poor roads of his islands, suits the needs of Burmese high 
ways better than a US- or European-built machine. Nippon hopes to 
apply this general principle to such things as power-generating equij 
ment, textile machinery, and metalworking tools 

In the past, Japanese designers have failed to provide this leadership in 
export-market designing for two reasons: Markets have not existed; a 
slavish devotion to copying the advanced techniques of the West 


Indirect A id However, there are signs of change. Economic-development programs of 
5 sie such countries as India and Pakistan offer hope of new markets for Japa 
from the Us nese products. US aid programs for the Middle East and Southeast Asia 
will inevitably benefit Japanese exporters—though indirectly 
Note also a new attitude toward design developing in Japan. It has 
many components. Partly it is simply the psychological attitude of younger 
Japanese businessmen, ashamed of their reputation for pirating design 
(PE—July 21, p 20) There is also increasing awareness that this natior 
has a cultural tradition in the plastic arts which will in time be used 
most designers believe, for machinery and industrial-appearance design 
Simultaneously the Japanese are trying to improve their manufacturing 


Ortance 


methods. No factory owner in the world is more aware of the im 
of up-to-date machinery than is the average Japanese industrialist. Bu 
medium- and small-scale Japanese industry does not have a capital struc 
ture that permits investment in costly plant renovation. And Japanes 
manufacturers are finding that unskilled labor is not “cheap” in long 
term competition. All this points to an increasing interest in new theories 


of machine design and automation. PAUL ANDERSON 
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|. COOPER- 
pESSemeEn 
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INGERSOLL 
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Engine, Boiler, Turbine, and Control Manufacturers specify . 


FEE EM Wicebald coreccr serve 


For changing lateral motion or power to vertical or transverse 
motion, many rod assembly designs are used. Some of the fac- 
tors which influence the design of a push-pull rod assembly are 
Load — compression, tension, or vibration 
Length — as it affects column strength 
Space allotted — envelope dimensions. 
End fittings — method of attachment to adjacent operating 
units 
The majority of rods used in linkages have male threaded ends 
to which an adjustable rod end bearing is attached. The rods may 
also be female threaded with a Heim Unibal male rod end bear 
ing. This type of assembly presents some advantages in that the 
smallest diameter of the Unibal may be closer to the point of 
attachment. 

See illustration of both methods. 


THE HEIM COMPA 


For Prompt Service, 


contact any one of our more than 


ROD | ENDS 


Because of the universal motion of the single ba 
the Heim Unibal Bearing has the ability to correct 
shaft or linkage misalignment in all directions 


Assembly is quick and simple. Greater load ratings 
for substantially smaller dimensions are attained 


Many leading manufacturers of equipment requiring 
push-pull linkages depend on Heim Unibal 


Call or write now for engineering advice and complete 
Catalog. Also list of distributors and representatives 


NY FAIRFIELD, 


150 distributing points 


CONN 
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“Haus der Konstrukteure’’ is 
DEMAG’s technical center at 
Duisberg, Germany. Here more 
than 1000 engineers and technical 
staff design mechanical plant 

and equipment for steel works 


all over the world 


EnsSineerings in 


--- @a quick icook 


While visiting Product Engineering field offices in major European cities, 


Chief Editor Tangerman also had opportunity to meet and talk with engineers 


in London, Hannover, Zurich, Baden, Milan, Turin and Stockholm. Here is a digest of 


current opinion he gathered on training, advancement, availability 


and use of engineers, design and R & D organization. 


E. J. TANGERMAN, | Editor 





COMPANIES INTERVIEWED 
ENGLAND 
The Institution of Engineering Designers, London 
GERMANY 
Siemens & Halske, Munich, communications-equipment 
division of Siemens-Schuckertwerke, power equipment 
DEMAG Aktiengesellischaft, Duisberg, steel-mill, handling 
SWITZERLAND 
MAAG, Zurich, gear-making machinery, gears 
Brown-Boveri AG, Baden, electrical and hydraulic machinery 
Zurich Federal Technical University 
ITALY 
Innocenti, Milan, scooters, machine tools, steel-mill equipt 
Fiat, Turin, automobiles, appliances, aircraft 
SWEDEN 
Telefonaktiebolaget L. M. Ericcson, Stockholm, telephones 








REPRINTED—Circle E 40, inside back cover 
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may be men or wome! el ral pract 

ich diploma engineer wit staff of less high], 
people to handle detail DEMAG., there 
gineer for each four employees, a rather high rat 
There has been an engineer shortage in Germany 
Switzerland, but not in Italy or Sweden. Executi' 
Italy feel the reason it did not develop so so 

that the release of e1 rs from military produc 
gave a surplus that has only now been absorbed. (This 
factor has been very important in the US as well—recal 
the far-reaching effect of cancellation of the North Ameri 
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EUROPE... 


Fiat's G91 fighter was 
the winner in the NATO 
design competition, can 
operate on grass or 
emi-airfields with short 
takeoff and landing 
requirements. It has a 
Bristol Orpheus turbojet 
capable of 4850-lb 
thrust, is being built for 
most NATO members 


men. The compan) 
and human-relation 


ining 1S apparently not so formal or OI! 
in the US but it does exist, both on 
Innocenti, which build 

ind Mesta machines (both American 
has sent two engineers to Clearing, five 


veral to Vickers fo 


ited with Fiat on electronic training, sent 


perative bases 


specialized training 


institute for management training. Brown 

t up specialists or hobbyists among its en 

ive specialty training courses to fellow en 

during winter months Ihe Swiss Federal 
rmment also supports schools, including one for 
man training at Winterthu 
laborate 4-year apprentice-training program 


Brown-Boveri also has 


Siemens-Halske, communications-equipment division of 
till-larger Siemens-Schuckertwerke which makes 
equipment, is a large complex similar to GE ot 
\Vestinghouse here. Its training facilities are similarly 
mplex. It does a great deal of training of its own en 
ineers—even to the extent of providing its own courses 
taught by S-H experts, with special titles for the en 
ine vho take them. Major attention is given to 
ement; the engineering-college graduate has a 1- o1 

ir apprentice course and is allowed to try various 
epartments before he selects his own specialty. This 
the result of the fact that S-H hires some 500 new 


neers a year, and Siemens-Schuckert another 1000 


lhese numbers make it possible also for the company 


to aid the engineer (six semesters of basics) to go on 
with night study to win his diploma (8 or 10 semesters), 
nd from that to his doctorate. There is an interesting 

light to this latter degree; S-H has frequently hired 
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university professor to supervise needed 
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) supported 
laytime study where direct value t 
vident. Gr engineers are di 
departments r management training 


irdinal princ 1] to promote from within 


Management by Engineers 
Management of |] 
moods is much more like 
than it is in the US, b 

there t ch l \ 

ind AEG are heavily sal iente 
Siemens is he 
gineer-oriented. This results in the department set 
with an engineer as manager and a personnel speci 


peal 
I 
1 
i 


tac hed 
Holland 


of their consumer-goods interests 


as his assistant, instead of the opposite arrangemet 


in the US. It also results in provision for the 


who does not want to manage—he becom« i 


consultant,” with roughly the same financial 
recognition as a manage! 

At MAAG, in Switzerland, all department head 
engineers (mostly from Zurich University, by 


imn< 
} 
li 


dence), even in sales, because so much engineering 
involved in gear machinery. The same reasoning appl 


ri 


at Ericcson in Sweden, because of the technology behind 
the telephone, and in the USSR, because of the necessity 
of providing so much basic engineering with pl ducts 
"he effect seems to be greater pride in producing a 
quality product, with emphasis on excellent detailing 
rather than on proht margin 


Cherchez la Femme 
Some 30% of Soviet engineers are said to be women 


as compared with 51 of the enrollment at M 
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Research at Innocenti, Milar 
centered in this new building 
fully equipped with labs, drafting 
rooms, an extensive library 


and model shop 
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EUROPE... 


Zurich University is one of two major sources 
for Swiss diploma engineers. It has very modern 
engineering facilities——even the PRODUCT 
ENGINEERING Zurich editor, a graduate, has his 


own small lab for work he is doing on instruments 


rg inf 
abe 
--- bil 
| i . ’ ~ 
tithes anwe ee eae eee 


en 


arene 


ria 


research; in semiconductor 
0% because of the newness of this field 
S-H, incidentally, has its own special industrial-design 


Technische 
lechnical Dept or cost and quality 


group It also ha i 
Abteilung 
entrol, redesign and appearance, which handles conver 
n of a prototype design to quantity producti n 
Innocenti has all R & D centralized in its “researcl 
enter’—even nuclear pow¢ 
management and developed in collaboration wit! 


the technical staff in the sponsoring department. Outsidk 


Programs come from 


consultant specialists may be brought in to handle re 
search for specialized products (one on pipe, another on 
milling machines, etc Much work has been done here 


on powder metallurgy, better cast irons and like subjects, 


t 
ilthough suppliers are asked to provide research results 


if they are competent 

he company has two classes of product: one mechani 
cal, the other, automotive. In the automotive category is 
the Lambretta scooter, currently in production at 500 
to 600 a day, #ix days a week. It sells for the equivalent 
f $250 in Italy, about a fourth the cost of a small 
ir like the Fiat 600. A plant is, however, being built 
to produce the German Goggomobile, a very small car 
One engineer pointed out that public tastes change: In 
Switzerland, the trend is from bicycle to scooter, in 
Italy from scooter to small car 

Che other field of R & D at Innocenti is mechanical 
encompassing Clearing presses, ingot and rolling mills 
drawing rolls, pipe-rolling and piercing machines, and 


boring and milling machines. A great amount of work 
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Martinsberg is the name given 
Brown-Boveri’s employe clubhouse 
in Baden, Switzerland, which 
serves 1350 employes noontime 
meals simultaneously, also has a 
lending library, reading rooms, 
meeting rooms, and ‘do-it-yourself 
facilities in wide variety 

It was built in 1953. 


must be donc 
ind working 
currently in pr 
Italy, one for 
Venezuela, 
most modern 
Rinoscenti 
one of tw 
lecia ft) T) 
aesign SC ups 
ell, passing the 


The largest it I saw 
Iiat, in Turin, where Fiat automobiles, home appli 
and the NATO jet fighter are made. The 
extensive test setups for auto parts, fuels 
the like, as well as research facilities, and covers 
of 54,000 sq ft. It not only does extensive 
own, but also supervises and coordinates the 
in the various producti lepartments 

Organization i or services, horizontal 
development and 1 rc ( vo mater 
study centers, one for metals, 
are grouped chemists phy sicists, metallurgical and 
trical engineers drawn from the various plants. Re 
is heavily in the appli category, and 


Cirect supervision a vice-directo1 


Subdivisions of the laboratories are: 


1. Metallurgical: metallographic and mechanical tests 
Pilot plants are provided for melting (including vacuum 
powder metallurgy, drop hammer, press, rolling mill 


PRODUCT ENGINEERING * September 1, 1958 





id heat treatment l'emperature equipment 


ble from below zero to 2 ( 


Physical-Mechanical: lal phy 


Electrochemica 


Organic and Inorganic Chemistry 


Class Distinction 
\W ith th 


n, eviden 
d handling 


] ; 
ioped 


PRODUCT ENGINEERING * September 1, 1958 


The Inner Man 


Rush, Rush 








Sir Henry Tizard, giving his Presidential Address to the 
British Association in 1947, said, ‘We need, not so 
much more scientific research, as more ability to make 
use of existing research.” And later, ‘Science may 
make many things possible, but it does not necessarily 


make them happen 











engineering desig 
THE BACKGROUND 
AND BASIS 


OF CONTEMPORARY LIF 
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HUGH CLAUSEN,. 0.8.E., /.S.0., B.Se.(Eng 


The Missing Designation 
Ther secil o | word missil 


engineering design. In 


Satellite and missile failures are not caused 
by inadequate science but by poor design. sani ia” te Caslted tn tn cll 

Engineers are just as guilty as the general ion the man responsible for the desien and con 
public when they neglect this vital aspect of iction of sh latterly, aircraft. In German 
today’s industrial scene. This article, con- th | il ler Gol 

densed from the 1958 Lord Westwood Memo- 

rial Lecture before the Institution of Engineer- 

ing Designers in London, reminds us that our 

entire civilization may be the loser if young 

engineers are permitted to by-pass the 

drawing board in their rush for “success.” 


} 


ative center ar 
Bib ngineering in the broad sense—is the foundatio1 ive 


of all industries and most human activities. Wherever Today tl 


one starts, whether it be silk stockings o1 shipbuilding cerns seems to have bx 
microscopes or motor lorries, we are back, in one 
two stages, to the design of the machine tools used, the 
basic engineering on which our civilization is grounded 
The man of classical or literary education and cultur 
cannot dismiss engineering as dry, materialistic, techni 
cal and a non-essential ingredient of a high civilization 
Leonardo da Vinci advertised himself as an engineet 
but there is no definite line of demarcation between hi 
engineering drawings and his most highh developed Production or an 
examples of what we now call Art on the drawing board 
In our present age, we seem to hav specifically ex hole proce = heth 
cluded engineering matters from what is known as cul 
ture. Our education, our civilization, our culture and ict rawings 
what is perhaps more telling, our national economy and clear d unambiguous definition of what 


prosperity, ire the poorer } lirect ¢ nsequence oro ( ( not n in that the dr 
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board is the only place where attention is needed “The usual uni 
Quality may be applied there but missed in the product 
owing to faulty workmanship or manufacture; but if 
quality is not inherent in the drawings no other activity 
can make up for its absence there 

Yet even the scientific and technical press neglect for discussing th 
the draftsman-designer. One sees articles dealing with technological edu 
the scientific, analytical or experimental aspects, illus 
trated by formulas, graphs and tables, perhaps even flow 
diagrams or key diagrams with gear ratios, but the next 
thing one sees is a photograph of the finished artick 
which tells you nothing—except what the thing looks guide 
like from the outside. Of the really difficult and impor Addre 
tant thing, the transformation of ideas into ironmon 1952, Sir 
gery, there is usually not a hint. It is apparently in 
ferred that these things just happen by themselve 


to drawing-ofhc 
career in rescarci 


is largely re sponsib 


ment to create hrs 


What Is Engineering? 


rhe four main parts of engineering are scien 


ind finance (or commerce). Though < ( 
overlap and interlock, they are mutually inte 
dependent. At the moment, the balance between th 
ur aspects seems t be rather upset. There has bec 
it emphasis on management and _ productivit 
idly the last two aspects—and more recently the: 
s been a drive to emphasize the importance of th 
iences,” but a corresponding interest in the art 
ut which the other aspects cannot flourish—ha 
been noticeable. The art does not seem to ha 
ittracted th 


TCs 


attention of men of corresponding qualit 
ial power to those on the scientific, ind 
ial sides 
not lend itself t 
itment or verbal expressi 
vitable tendency for men of 
concentrate on what 


. ; . 
mathematical o1 ymb 


neglect what cannot be so expressed 


od example of this tendency is the attentio1 


given by mathematicians to electromagnetic the 
structures or bridges, continuous beams and the lil 


ike 
ind more ently, to servo-theory, that magnificent 
new stamping ground for the physicists. By compariso1 
ictivities like forging, rolling and pressing processes 
perhaps the most important of all) machine-tool d 
ign, have been totally eglected by the scientist an 
left to be practiced as an art, usually at a rather | 
intellectual level 

Our whole European civilization has 


still suffers—from this attitude on the part of cultured 
} 


humanity towards the craftsman, 
: , 


iimost usek iS 


sulrered—arm 


to whom words ar 
1 medium of expression, Our stand 
traced back via the old 
universities 1 tl heological schools of the Middl 
Ages, to tl ] ind particularly t 
Aristotle, 1 covered p1 ill available knowl 
edge of im knowledge, that which could be 
symbols. He neglected, as un 
onsideration, the very highly devel 
yped technology of the time as the work of slaves, or 
t any rate beings of a lower order. This false attitude 
has continued to the present day 


Lord H n the 1957 Lord Nuffield Paper 


ird edu mm can bb 
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DESIGN FEATURES 


Drive 
spindle 


Pickup 











This Tape Recorder 
Rides Planes 


Its single-reel tapes come in magazines allowing easy 
change for in-flight music or speech recording. Tran- 
sistors and building-block construction reduce unit 
weight and simplify maintenance. 

Designed originally for recording speech in military test applications, Aero 
tape is being adopted as a music reproducer for commercial jets—its 5 
magazines of tape hold 3 hours 45 minutes of music, more than enough for 


average flight. Airline personnel can change tape in 5 seconds without 
rewinding reel. Produced by Packard-Bell Electronics Corp., Los Angeles 
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IN NEW PRODUCTS 


Second Flywheel 

fives 
DOUBLE-DUTY 
PRESS 


No need to change speed of the motor—this belt-driven 
eccentric press can either blank or draw. 
The choice depends on whether one or both flywheels 


go along for the ride. 


Added features are silent power transmission, and 
elimination of expensive helical or herringbone gears 
Multiple-ply plastic belting and V-belts are used for all 
drives on the 50-ton press. It’s produced by Eisenwerk 
Hensel, S.A. Bayreuth, W. Germany 


| 
na I 


Secondary 
fly whee/ 


* 
Motor sheove 
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PRODUCT DESIGNS 


Cast Rotor 
Simplifies Generator 


Magnets are cast in place to give the 
rotating field of this synchronous gen- 
erator rotor for constant-voltage appli- 
cations. Rugged construction results in 
improved electrical as well as mechanical 


stability in engine-driven unit. 


can burn diesel, kerosene, JP4 jet fuel 
The 2-cylinder, 13-hp engine 
1800 rpm to produce 5 kw at 120 v 
120/208 v Frequency is held within 

le for all load conditions. The motor generator 
American MARC Inc 


oline-oil mixture 
single 


3-phase 


Inglewood, Calif 


PERMANENT — MAGNET 
GENERATOR 


aaa 


ROTATING - ARMATURE GENERATOR 


# VE 
ry Bee 
er... 


Bearing ond 


sip rings 


ROTATING-FIELD GENERATOR 


End bell Cover 


Brush assembly 


Brush 
assembly 


Field 


Housing Field Armature Bearing 
ring and slp ring 





by steel pins and sta1 
Centrifugal casting 


in stamping 


enca 


Construction simplicity . 
t constant-voltage encrator 


rotating-field unit 


permanent-magnet g 


with rotating-armature and 


moving contact uch as commutator 


eliminates sparking ntacts, reduces radio interference and 
: ' 

Rotor may be removed and installed without 

Stator is wound in three 


onnection produces 120 vy; 


ion hazard 
of volt ig¢ 
I'wo-wire delta 


sections with six leads 
4-wire Y-connection 


produces both 120 and 208 multaneously providing 3-phas 


> ‘Ss v for licht 
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Defects in glass . 


High-speed inspection of jars and bottles is 
accomplished by reflected light. Unit is 
mounted over conventional conveyor lines, 


does not affect normal production processes. 


Bottle inspector checks up to 83 wide-mouth jars a 
minute on a continuous basis. Produced by Hartford- 
Empire Company, Div. of Emhart Mfg. Co., Hartford, 
Conn ~ — 


/ Rotating jor 


al 


\ 


Conveyor feed 


= Light source 


\ 0 “a's 
S37 Photocells 
(J 
meh 





whee Drive wheels 
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[hermosetting plastic doesn’t allow a second guess—it must be 
molded correctly the first time. That’s why knowing 


the ground rules is so important. The examples below show how skillful 


design is needed to get 


BEST RESULTS WITH 


5. Appliance handle, molded arou 
insulates against heat and shock 
6 Large radii and draft make it easier mold terminal biock 


7. Eliminat ng internal undercuts molding intricate exterior 


DAVID M. BUCHANAN. Tect Service Engineer, Bakelite Co 


ompression 


Making a mod 


machined from the p studies 
€ A; 1+ 


dimensional tolerances and clearance Model 
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PHENOLIC MOLDED PARTS 


Undercuts 
\l 


Better Flow Wall Thickness 
Un 


Shrinkage 


\\ 
\ 


Fillets, Radii, Ribs 
| ; 


\l 


A parting or flash lit Pads and Bosses 


} 
i 


PRODUCT ENGINEERING + September 1, 1958 





Which rib proportions for molded phenolic parts ? 


I 


M 


ided hole 
innot be 


permanent 


} 


ing and drive 


+} 


Inserts 
Met 


46 


Surfaces 


The fini 


rmined 


finish, free fi 
vity is pol 


! Sil 


rose nTriy 
ge, ntinu 


marks and 


itin finish 


Single Mold Cavity 
Part nolded 


Molded Lettering 
l'o permit easy 
mold, pr vide adeq la 
them perpendiculal 


th raised and depl 
i 


pressed lettering i 
egibility of pain 
EDITOR’S NOTE: Other articles on molding and design 
plastics and elastomers 
High-speed Molding Process Cuts Cost of Rubber Parts 
June 23, p 69, describes continuous process which molds ac 
curate rubber parts and is adaptable to thermosets 
Plastic for Abrasion Resistance 
selection chart for elastomers 


Which 
Mar 31, p 105, gives hand 


and rigid plastics that require 
resistance to abrasive wear 
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a 
for premium performance! 


WRITE FOR BULLETIN A 709 


Je Robecrhaun Fil Kobertehaw Fil 


Ma eYE COMPANY 


M. Contrets 


BRIDGEPORT THERMOSTAT DIVISION 


Milford, Connecticut 
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14 INDEXING . 


Many mechanisms have moving parts that require 
accurate positioning at one or more locations. Here 
is a variety of ways showing how to do it. 














Sas 








{ j 
\ 
Spring-loaded plunger 
nonremovable, therefore more O 


suitable in most cases Plunger 


spring should not be too stiff if 





$$ —A 








frequent operation is necessary 

Round rod in holes 

can be close, sliding fit—or comparatively loose, with correspondingly less 

accuracy In either case, this device gives simplest indexing method (1 

Tapered rod (2) in mating hole is frequently used for aligning parts, but not 
ways advisable: dirt or other foreign matter can reduce alignment accuracy 

Best solution (3) is combination of cylindrical and tapered fingers, but higher 


usually limits this design to more expensive products 








Sttiatoeal a] 











i 


a 


finger be held in 
operative, without need for the operator to do it manually. 
indexing position, pin sits at slot bottom 






























































Stop-pin 
through shaft (5) lets spring-loaded index 


Rocker-type index 
shown here is only one of many similar types. Chief O 
In feature: Finger coes not have to be circular, spring is 


Knob pin (6) achieves not co-axial and device can be modified to become 
same results but in dirty conditions hole may become filled with escapement-type, double-acting index by adding 


a 
foreign matter, preventing proper index action second finger-end on other side of pivot 
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Product Engineering 


a DEVICES 


FEDERICO STRASSER, Mankowitz and Stasser, itd Santiago, Chile 


—all, 
<a 


4 


4 a | | oak J 
<> <>» 
Wedge (8) and eccentric (9) . . . <i> 


hold plunger in closed positior 


| Piston-actuated 
arge and sma applications 


unless action 


SOMpression 


Spring-loaded fo 
ball ! spring 


























Spring-loaded ball 


provides automatic indexing |) that is responsive to torc 





the force applied to movable member exceeds a certain 


retract ore elaborate domed plunger 12 fe) ined 
- in . 
xtending tt sh ntina adding oa static ne-way e 
7 acts in same fas? 
weights, ¢ he en he sponse can be adjusted ?t 
3 , Main difference 
of 
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: a ~— 


_ 


~~ AND WEIRKOTE CAN DO AWAY WITH PLATING OR 
DIPPING AFTER FABRICATION! IT WONT PEEL OR FLAKE. 


= 


WEIRTON STEEL 
COMPANY 


WEIRTON, WEST VIRGINIA 


Civis 


CIRCLE 117 READER SERVICE CARD 





Fa 


O how to calculate 


STRESSES 
in PRESS-FIT BUSHINGS 


E ker aue tubule! 





Here is a family of formulas, each helpful for a 
KEY TO FORMULAS typical application. 


2 


ce 


E. H. SCHUETTE 











Assumptions Behind Formulas 


Matrix metal, bushing 

have the form of a 1d 
3. Slope of the ion rve at thick-walled 

ny position 

ty modulus, t 
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V-BELTS 





his triumph of press automation is believed to be the largest transfer 
feed press in the world. It was made by Clearing Machine Corp., 
Chicago, for General Electric’s Home Laundry Department, Louisville, 
Kentucky. The press is 58’ long, more than 42’ high, and can produce 
tops for both G-E automatic washers and dryers without changing dies. 
The tremendous shock loads transmitted by the press are controlled 
by 19-foot long U.S. Rubber V-Belts. Through a new method of con- 
truction, “U.S.” belts of even this length—and longer—are produced 
to such close tolerances that there is no problem of matching belts for 
exacting response without lag or drag. That’s one reason why these 
U.S.” belts stand up under the split-second movement of great forces 
why they distribute the load to insure efficient pull with minimum 
tretch 
U.S. Rubber V-Belts are made in the world’s largest and most modern 
plant devoted exclusively to the manufacture of endless belts 
. . . 
When you think of rubber, think of your “U. S. Distributor. He's 


your best on-the-spot source of technical aid, quick delivery and 
quality industrial subber products. 


Mechanical Goods Division 





CIRCLE 118 READER SERVICE CARD 


Mammoth press has finger-tip control 
with U. S. Rubber V-Belts— 
built matched to stay matched 








< 


Close-up of smaller steel forming press 


Thanks to an exclusive method of 
manufacture, a set of U.S. Rubber 
V-Belts like these can be picked right 
from stock with the guarantee that they 
will match perfectly. No testing nec- 
essary. 





» Dar 
a: UO 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 
Rockefeller Center, New York 20, N.Y. In Canad 





on Rubber Company, Ltd. 
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STRESSES 
IN PRESS-FIT BUSHINGS (cont. 


Sleeve between matrix 
and bushing complicates forn 


tne formulas inv 


Stepped matrix . 


causes stresse pres 


Conical-matrix . 
formula gives A wr 


formula for |, giving 


Use formula for case I, st 


[| 


a 


a uler Aub hub nub: 














catalog C-101-2 


NEW! 


Honeywell 
Flame Safeguard | 
Catalog eee i t-taal-me—t- li -toler- gel 











... describes and illustrates all 





components—complete systems— 


| Honeywell 

for protecting plant, personnel, H Fite in. Conta 
S 

and product in industrial gas 








and oil-burning installations. 


Send for your free copy today 


Honeywell Catalog C-101-2 tells you about new, 
up-to-date flame safeguard equipment for 
every conceivable type of single and multi- 


burner installation. It includes specifications 


Pro t R 
ne of a complete and illustrations of every unit, and explains how 
r ft Honeywell : . 
‘ huieeal each operates. Also included is useful 
) s 


information about auxiliary equipment— 


switches, valves, relays, timers, etc. 





MINNEAPOLIS-HONEYWELL, Wayne and 


Windrim Avenues, Philadelphia 44, Pa. 


FILL OUT AND MAIL THIS COUPON 


— iene en li ig naa a i a cami a aaa < 

| MINNEAPOLIS-HONEYWELL 

| Wayne nd Windrim Avenues 

lelphia 44, Pa | 

| | 

| Please send me the new Flame Safeguard Catalog C-101-2 ; 

| | Honeywell 

| | 

| | 

| | 

| | ‘ . mol 
| : | Fiat iw Ceuittol 
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Motor operates at full hp 
only underwater .. . 


Schenectady 


Regulator programs pressure systems. . . 


i “y 


Some ~ 


* 


t s4 t Marotta 
Tp PO Box 330-40. Boonton, N. ] 


Permatron Co, 2117 E York St 
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SIGNIFICANT COMPONENTS @® MATERIALS @© PROCESSES... . . continued 





AWG No. 8 to N 1s i 
into end shiel st inside terminal . 5 ble for use with power circuits Cur 
opening. Built-in : sily re d tis Development & Mfg Co, 3250 N 33rd 
onnecting a groundings nductor n St, Milwaukee 16. 
sary m some applications and meets Ul Circle 7, inside back cover 
standards. General Electric Co, Schenec 
tady 5. 


Circle 5, inside back cover 


Vinyl powder 


coatings . * Lightweight torque motor . . 
ils In a Huidizer : " ivaila vith various rates of midp 
resistance and rated cur 


liliamp 1 


position C 
if linkage balance 
provide either 
n Operat 
> to 4 
plications requiring a high 
tent Na h n gh-for transducer. Cadillac 
tional Polymer Products, Inc, 125 N Sbagent ; 1 f Gage Co, West Coast Div, P O Box 546, 
Fourth St, Reading, Penna = ) aid ' Costa Mesa. Calif 


Circle 4, inside back cover of ' Circle 8, inside back cover 


Tamperproof cap nuts... . ak an sais 


I I 
t zin il said ! t nay be added 


nd 
na 


l Ig Dia l sa 1 
btained. Gries Reproducer Corp, 400 
Beechwood Ave New Rochelle NY 


Circle 6, inside back cover 


Predetermining counter .. . 


chin ling it 


Wiring redesign in motors... 


; 


vila where appropriat 1 sph 


itor-start, permanent split ca Redesigned terminal block . . . 
polyphase Form G motor is delivered in open pos 


it 


nal 


CONTINUED ON PAGE 58 
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BRIDGEPORT BRASS 


Copper ALLOY BULLETIN 


Br rt Reporting New Developments in Copper-Brass Alloys and Metalworking Methods 


eee +. 


eee eee eee ee eee eee eee eee eee 


HOW COPPER BENDS TO THE TASK OF 


SQUEEZING IMPURITIES OUT OF AIR 


Here is a remarkable example of the 


outstanding natural! qualities of copper 
tube—its ability to bend easily, resist 
The 
Hankison Corporation, Canonsburg, Pa 


corrosion and transfer heat 


makes a compressed air Condensifilter, 
in which they have used 3s” Bridgeport 
copper tube in an amazingly compact 
and efficient condensing unit 

Over 66 feet of the tube is formed into 
a series of hairpin bends to provide more 
than 900 square inches of heat exchange 
area. The unit in which the tube is used 
is the heart of the Condensifilter. In 
service, air coming from the compresser 
Cooling 
water, circulated through the tube, cools 


passes through this condenser 


the air and causes moisture and oil 
vapors to condense out of the air stream. 
The very function of the unit exposes it 
to corrosive condensate. Copper’s nat- 
ural corrosion resistance, coupled with 
its workability, makes it virtually the 
only metal that can do this job so well 

Bridgeport copper and brass alloys 


lend themselves to many applications 
that many other metals cannot fill. Their 
workability, economical cost, resistance 
to corrosion, and long operating life are 
important advantages 

To learn more about Bridgeport 


oe Cee eee eee eeee 


Li 





= 8 


The Hankison Condensifilter in which the tubed 
condenser (left above) is installed 


metals and what they can do for you, 


call your Bridgeport Salesman. Backed 
by Bridgeport’s Technical Service, he 


' 1 


can give you valuabik 


assistance in 


hect 


selecting the metal best suited to your 


pr duct and pr luction process 





Brass Alloys Offer These Advantages Over 
Other Metals at Competitive Prices 





Higher quality—Strip with excep 
tionally fine surface and close toler 
ances is produced by our newly in 
stalled Sendzimir mills 

Lower finishing cost— The inher 
ent beauty, lustre, and color of solid 
brass are far superior to those of othe 
materials. 


superiority of brass 





Today, brass is competitively priced. Everyone can now afford to put superior 
quality into their finished product by making use of the many advantages 
only brass can offer. Here are the benefits Bridgeport Alloys give you 


Bridgeport’s Technical Service is always ready to show you how brass can 
do a better job than the metals you are now using 
call your nearest Bridgeport Sales Office 


Scrap vaiue—The value of brass 

scrap is an important factor in final 
j 

acgvan 


metal costs. It offers a more 


tageous return than steel or stainless 
Easier ta™ rication— The excellent 
f brass means higher 


production rates and longer tool life 


machinability 


Take advantage of the 








BRIDGEPORT BRASS 


Bridgeport Brass Company, Bridgeport 2, Connecticut + Offices in Principal Cities 


In Canada: Noranda Copper and Brass Limited 
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SIGNIFICANT COMPONENTS @© MATERIALS @® PROCESSES 


continued 





gh 16 in. with flanged, threaded or pressure alone 
veveled end connections for welding esired flow. Valves 
Chiksan Co, Sub of Food Machinery & ile and femak 
Chemical Corp, 330 N 


Pomona Ave ind 
Brea, Calit 


a max of 


mn fitt 


ivailable for i ciate d Nu 
Circle 11 nside back cover clear Products Co, 15635 


Saranac Rd 
Cleveland 10 


] 
| ! aU 


; , 

Standard Instrument 
New York 12 

Circle 9 


Corp 657 Broadway 


nside back cover 


7 million:1 reduction . 


} 


Self-closing 
\SMI 
yt 
\ITL-M } t 
Dalmotor Div, Yuba Con 
solidated Industries, Inc, 1375 Clay Ave t 
Santa Clara, Calif 


) ++ f dAGAt 
Metals & Controls Corp, Spencer ‘Thermo , ‘> 
tat Div, Attleboro, Mass 


Watts Re 


lator Co, 10 Embankment Rd 


Nass 


Lawrence 


eaeaeesss’ 


Cryogenic swivel joint. . . 


na 


iber. H 
aft unit Ha 
CONTINUED ON PAGE 


60 
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ANALYSIS — Kaydon DESIGN — Kaydon en- MANUFACTURING 
studies every pertinent gineers bring an un AND TESTING— Com 
bearing requirement, such as equalled fund of knowl plete, modern fabricating 
speed, load, safety, opera edge and bearing design facilities precision con- 
ting and fatigue life factors experience to your project trol of all quality factors 


custom bearing designers 





can prove or improve your product 


Why penalize product | 
€ points out that standard f 
Typical Kaydon-developed ndar 


special bearings — ses will help y 
- 4 


A 


YH = 


rohler 


tches o ile prints of r bear g prob! / 
THE KAY) ] \ ENGINEERING CORP. 


MUSKEGON, MICHIGAN 
World's newest _ World's lightest 
Thin-Shell Needle ' lorge circraft All types of ball and roller bearings 4” inside diameter to 
Beoring — for - w r " , 
pone teat ve od b+ ema _ 178 outside diameter Taper Roller Roller Thrust *Roller 
industrial use section Radial Needle Roller Ball Radial Ball Thrust Bear ngs 
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(ew frome x MODERN INDUSTRIAL PLASTICS, INC. 


Expanding and Modernizing to Better Serve YOU... 


molds and machines Teflon 


to your exact requirements 


Riload Sleeve 
Bearing* 








Shaft Sleeve 
Bearings 


Cup Seals 


Rilon Holl-‘0"’ Ring* 


Ring Seals and 
Piston Rings 


Specialized Experience— 
assures effective evaluation of designs 
and production parts that will DO THE 
JOB for you. MIP fabricates fluorocarbon 
plastics exclusively. 


Design— 

No possibility is overlooked in selecting 
the right combination of materials, design 
and manufacturing methods to yield the 
utmost in finished product performance 
and economy. 


MIP’S Research * Development 
—always at your command. 


Production Facilities— 


A new modern plant—to mold, 
machine, skive, blend and grind. 


* Patent Applied For 
® Registered by DUPONT 


If it can be made of Teflon®, MIP can make it. 


MODERN INDUSTRIAL PLASTICS, INC. 


3337 NORTH DIXIE DRIVE « DAYTON 14 OHIO 
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New Parts and Materials continued 


of 0.075 oz-in with one end gear | 

and input applied to the other gear 

recommended gear input speed 

rpm with max recommended static load 

of 6 in.-oz. Over-all length of the differ 

ential is 0.980 in. with a working circl 

‘f the entire package of | n. Weigl 
oz. Librascope, Inc, Commercial 


Div, 40 E Verdugo Ave, Burbank, Calif 
Circle 15, inside back cover 


Micronic in-tank filter 
assembly is available in thr 
rated flow rates of 7 
Resin-impregnated cellulos 
pleated cylindrical ¢ 


ge surface ir 


siti 
ind annot ontamunate 
Filtered flow rates of any 

btained in hydraulic 

iitable combinations of filters arranged 
in parallel. Kahn & Co, Inc, 547 Wind 
sor St, Hartford 1, Conn. 


Circle 16, inside back cover 


Weatherproof ac motor 


mn all standard speeds in 


through 25 hp is for upp! if 
it is subjected to extreme moistur 
lements. An open motor that i uid t 
exceed NEMA splashproof requirement 
its external parts are corrosion-proof 
iron. Shaft openings are sealed by 

ip and slinger. Insulation 
t absorb water. Sili 
nica slot liners and gla 

l-st KS ontril 
Heavy Formvar wir 
1 thermosetting 

irnish, then sealed with a 
Reliance Electric & Engineering 
24701 Euclid Ave., Cleveland 17 


Circle 17, inside back cover 


Magnet-set clutch-brake . . . 
ombinations are furnished with beari: 
haft and mounting stand in 

ind 5. Can be furnished with a common 
irmature, splined to driving shaft, or with 


(Continued on page 65) 
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LASSEMBLIRS,, 


Write for complete 
information 
NEW 20-page 
catalog of 
Amweld Welded 
Precision 
Assemblies, 
Rings and 
Bands 


4 


4 


j.a major AMWELD® 
fabricating service 


American Welding has produced thousands 
of complicated welded assemblies, which 
have satisfactorily met the stringent 
specifications for aircraft, missiles, 
submarines and atomic reactors. These 
components are welded from a wide range 
of materials, including most stainless 
grades, titanium, aluminum, and heat- 
resistant alloys. Amweld's fabricating, 
forming, and machining facilities, plus 
testing and research departments, are 
available on a subcontract or 

research and development basis 

If you would like to obtain complete 
information on the capabilities of American 
Welding and how we can be of assistance 
to you — phone or write today 

Our local representative will be happy to 
call and discuss your requirements 


The American Welding & Mfg. Co. 


140 Dietz Road «+ Warren, Ohio 


AMERICAN 


WELDING 
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YUL 


A 


4 N\ fhe cylinder 
~\/ wou designed! 


To save you and hundreds of other busy engineers time at the draw- 





ing board, Hanna representatives asked what you desired in hydraulic 


cylinder design. 


You wanted a stronger cylinder, preferably all steel with welded 
mountings. You also wanted tight sealing at al! pressures. These 
features were included in the Hanna Powrdraulic design. Some 
wanted automotive piston rings; others wanted synthetic piston 
packings, so the new flexible Powrdraulic design gives you a choice. 
You can also choose the fast change cartridge gland or the con- 
ventional multiple lip packing and you have a choice of packing 
material including Tefion* and silicone rubber 


Hydraulic cylinders should incorporate industry standard mount- 
ing dimensions and conform to Joint Industry Conference recom- 


mendations. These are included in the Powrdraulic design 


[In addition, you want a cylinder that is priced right, with prompt 
delivery and service available in al! parts of the country. You can 
have all this plus the assurance of quality when you specify Hanna 


Powrdraulic cylinders 


We will be happy to send you a catalog, and give you the name of 
your nearest Hanna Representative. You'll also find him listed in the 
vellow pages under ‘“‘Cylinders’’ and in the alphabetical section of 


Thomas’ Register 





Hanna Powrdraulic Hydraulic Cylinder 
2000 psi and 3000 psi non shock — with generous factor of safety For full details write 
Featuring — Pressure tightening tube seals for Catalog 900 
@ One piece steel heads with welded mountings ie . 
@ Double seal piston rings @ Fast change cartridge gland —— 
@ Lubricated rod bearing 


_~ Hanna Engineering Works 


(FE 


. 
4 


HYDRAULIC & PNEUMATIC EQUIPMENT * CYLINDERS * VALVES 


a 1765 ELSTON AVENUE CHICAGO 22, ILLINOIS 





look alikes... 





until you look closely! 


FREE BOOKLE! 
NI 
NI 


MAIL COUPON TODAY + 


SRECORDEK 


Subsidiary of Eastman Kodak Company 


originator of modern microfilming 
—now in its 3lst year 
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WIRE <I 
CLOTH fy 
’ 


+ 
+ 


EXPANDED 
FLAT BRAID 


WIRE ROPE 
TAPE 


might breed 
NEW PRODUCT 


Familiarity 


The wire fabrications shown here, highly developed 
specialties of National-Standard, are available in 
many types and sizes. Each can be produced in any 
metal that can be drawn into wire. 


These materials are used in numerous products 


today for many different reasons... for strengthen- 


ing, stiffening, protection, safety, decoration, 


NATIONAL 


DIVISIONS: NATIONAL -STANDARD. Niles, Mich 
WORCESTER WIRE WORKS, Worcester, Mass.; ™ £ 7. sta 


WAGNER LITHO MACHINERY, Secaucus, N. J 


FLAT BRAID 


STRAND OR 
FINE WIRE 
ROPE 


TUBULAR BRAID 


IDEAS! 


filtering, screening, heat or electrical conductivity, 
grounding, etc., etc. 

Can one of these materials meet a present or new 
product requirement of yours? You'll never find an 
organization more cooperative or better qualified to 
help you fully explore any such ideas. Just get in 
touch with National-Standard, Niles, Michigan. 


STANDARD 


g and plated wires, flat and tubular braid and wire cord 
* REVYNOLOS WIRE, Dixon, tit 


peciaities 


+ ATHENIA STEEL. Clifton, N. J.; “al. high carbon spring st 





New Parts and Materials continued 











LF DIRE RRO 


CARTRIDGE HEATER 


ding Stearns Electric Corp, 
120 N Broadway, Milwaukee 2 


e 1 


OPERATED 

IN OPEN AIR 

AT 

FOR 720 HOURS 


AT 90 WATTS sa. in. 





ACTUAL TESTS —n t just claims are pl ving the 
superiority of the new WATLOW FIREROD Cartridg 
‘ Heating Unit 

ant t { I | ike ror example, the endurance test he idlined al ove 
Cramer FIREROD 
long ) lia is been operated at a sheath temperature ot 
. " LSOO” F. for more than 720 continuous hours. A conventional 
nit of similar S1ZC would last rust } nite even th ugh 


much lower wattage! 


unit, rated at 115 v., 250 w ind measuring 2% 
Controls ¢ orp, Centerbrook, Conn } 


In actual use, this means you can operate WATLOW 
FIREROD at higher watts densities and temperatures and 
still get long life or operate at normal w lensit nd 
temperatures and get greatly extended 


Ope ration 


data, style information, etc., write for your FREE Illus- 
trated Watlow Bulletin. 


ANY 
wt 


Ve) ELECTRIC MANUFACTURING CO. 
1392 Ferguson Avenue 


a ary m AY Saint Louis 14, Missouri 


~- CIRCLE 126 READER SERVICE CARD CIRCLE 127 READER SERVICE CARD 65 





New Parts and Materials continued 


Boost production ... 
cut fatigue with 


Westinghouse 
Air Circuitry* 


“Westinghouse Air Circuitry is the appli- 


osed models. Swit cation of pneumatic control to industrial 
, t f $92. J E Watkins Co 
2-POLE, SHADED- 307 Lake St, Maywood, Ill 
POLE MOTOR Circle 20, inside back cx 
1/550 HP to 1/50 HP 


production operations a proven 
method of stepping up machinery out- 
put... increasing operator efficiency 
[hese pneumatic devices are low in 
cost .. . easy to install . . . extremely 


accurate and reliable 


“H" CONTROLAIR’ 


VALVES: 
> 


bearings — or 3- and 4-way directional 
’ ' valves—accurate pressure 


‘eo control in small increments 
—hand, foot, knob, or cam 
operation—maximum  de- 
livery pressure: 60, 100 
psi—port sizes: 4" ips— 

| 
| 

il 


Thin-section ball 


+ 


maximum operating temp- 


Designed and Constructed : ead ; 
with Features That Insure tain we 8 D 


EXTRA YEARS OF SERVICE tandards for AFBMA B 


Split Ballbearing, Div of MIPB, Inc 


When exceptionally long service is a must Lebanon, NII 
you can rely on GI's new Model H, 2-pole 

shaded-pole motor. The Model H is con 

structed with many outstanding features 

that assure thousands of EXTRA HOURS 

of service under the most adverse operat 

ing conditions. Available in nine models 

that cover a wide range of applications 


erature: 200 F. 





THREE-POSITION 
CYLINDERS: 


noncushioned—3 stroke 
positions —foot and swivel 
mounted—2 -6" in diam- 
it eter—maximum operating 


pressure: 250 psi. 


OIL CAPACITY 

MANY TIMES GREATER es 
THAN CONVENTIONAL . 

MOTORS Oversized oi! ' : . MULTI-POSITION 


| ma CYLINDERS: 


bearing reservoirs hold considerably more t aan 
oil and wicking assuring more efficient lila 
Gravhill, Inc, 561 Hillgrove Ave noncushioned—4, 5, or 7 


lubrication over a longer period of time 


La Grange, Ill stroke—small diameter — 


REVOLUTIONARY METHOD OF sas i tal - ee owe 
PACKING THE OIL WICKING A unique ‘ ——— 
new method of packing the oil wicking = construction—maximum 
assures equal oil distribution at all times 
resulting in quieter operation and longer, 
trouble free life 





operating pressure: 250 psi. 


DIE-CAST ; 

od are > , > 
cs po | BEARING BRACKET Consult your nearest Westinghouse 
= This new “‘H" Motor Air Brake Distributor. He’s listed in 
design includes a eh | “od pl » director ler 
rugged die-cast bearing bracket that in the classified phone directory under 

sures permanent precision alignment and TTT ! ‘Cylinders Air.” 

adds to the over-all durability 





Write today for catalo aa . 
sheet and quantity-price Westinghouse Air Brake 
quotations. Edgewise re hg a eo M » \NY 


THE GENERAL INDUSTRIES CO. mited bu irge display is requir a Industrial Products Division 


. ront nad lares nilar 
: nt and large triangula WILMERDING PENNSYLVANIA 
DEPARTMENT GK ¢ ELYRIA, OHIO (Continued on page 68) 


ter 
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New Waldes Truarc Reinforced “E-ring”’ Provides 
5 Times More Gripping Power, 50% Higher 
RPM Limits Than Conventional E-Type Rings 























The new Waldes Truarc Series 5144 is a radially-installed rein 
forced “E-ring."” It is designed for use in assemblies where 
the ring is subject to strong push-out forces resulting from 
heavy vibration and shock loads, high rotational speeds or 
relative rotation between the retained parts. 


Series 5144 provides the following application advantages 
over conventional E-type fasteners: 

1. GREATER GRIPPING STRENGTH — approximately five times 
greater than conventional ‘‘E-rings’’ of the same metal and 
thickness. 


2. HIGHER RPM LIMITS—approximately 50 higherin most sizes. 


3. POSITIVE LOCKING IN THE GROOVE—large corner radii or 
chamfers can be accommodated without separator washers 
4. LOWER GROOVE COSTS — because recommended groove toler 
ances have been increased, machining grooves for the series 


5144 is less expensive. 


SEND FOR FREE SAMPLES 


5. WIDER APPLICATION— because series 5144 rings made of 
aluminum are stronger than conventional ‘‘E-rings” made of 
steel, the fastener may be used in applications where corro 


sion resistance or weight are factors 


Truarc Series 5144 Reinforced “‘E-rings"’ are available for 
shaft diameters from 4,—?\, in. in carbon spring steel, stainless 
steel, beryllium copper, aluminum, and phosphor bronze. They 
are available stacked on rods for his installation with 


Truarc applicating and dispensing equipment 

As in all Truarc rings, you get statistically controlled quality 
from engineering and raw materié to tl nished product 
Complete selectior EM distribu 
tors in 90 stocking poi ( ut tl J d Canada 
Design Engineering Serv Send us your 
blueprints. Let our Truarc engineers he u solve design 


assembly and production gation. 


m 


- 
— 
y 


6, AND ENGINEERING DATA 





WALDES 


7!” RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, N. Y. 


REN 
ba 
es 


Waides Kohinoor, Inc., 47-16 Austel Place, L.I.C. 1, N.Y 

Please send me sample Reinforced E-rings.”’ 
please specify shaft size 
Please send me Engineering Data Sheet 
Name 


Title. 


Company 


Busin 


ee we ee 
Me ee ee ee 


Consult the Yellow Pages of Your Telephone Directory for Name of Local Truarc Factory Rep- 
resentative and Authorized Distributor. Look under “‘Retaining Rings” or “‘Rings, Retaining.” 
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New Parts and Materials continued 


ix 


ve olpar per What job 


Milinanip 


Weighs 14 Marion Electrical Instru do you have 


ment Co, Grenier Field, Manchester, NH 


e 23, inside back cove for d 
VIKING 
Miniature relay .. . PUMP? 


peta 
sStandare 


DPoT. ¢ 


it | 


< Ve 


in your designs 


iH 
’ Comar klectri 
Co, 3349 W Addison St, Chicago 18 
Circle 24 je | . 


VERSATILITY...1IN 


Alternate-action actuator .. . 
PAEINZE eee . 


liat 


UNIVERSAL MOTORS 


Sizes From 2/3 to 1050 
G. P.M. Capacities 


\ 


I lectrosnay Corp 
Switch Div, 4230 W Lake St. Chicago 24 


Pneumatic release valve .. . 


You have a wide choice 
from the ¢ ymprehensive line < 
Heinze sub-fractional horsey 
motors and blowers. Send us 
product and specifications. Heinze 
a ee ur | I t ’ port , Send today for Catalogs 
ee | dif tal litt Section BX and CX 


gm om eshavst port and se VIKING 
BEET] ov 2crmc COMPANY Pl , ; : " ” S Acliv, PUMP COMPANY 
685 Lawrence St., Lowell, Mass ae : ; , “" : sal —— & a 


© ! t f ‘ I lro} | ag Cedar Falls, lowa, U.S.A 
Sub-Fractional Horsepower Motors | | Sn Canada, k's “ROTO-KING” Pomse 
and Blowers ontinued on page 71) See Our Cata Product De 


u a Sweet { 
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THE CASE OF THE PUZZLED ENGINEER 
(A Cold Bonderite* Story) 


The plant heating engineer, wondering at the diminished demand on his heating 
plant, set out through the plant to find the cause. All was normal until he met the 
finishing superintendent. “Haven't you heard?” asked that happy gentleman. 
“We've installed Cold Bonderite* in our finishing line. Steam use is down 90% 
and water use is down 50%!” 


*“Cold Bonderite” is the commonly used term for a phosphate 
coating system developed by and exclusive with Parker Rust 
Proof Company. Its use is saving many manufacturers thou- 
sands of dollars a month. 


PARKE 2179 & MLWAUXEE,BETROM I, WCHGAN 


BONDERITE BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE 
Gorrosion resistant gids in cold forming rust resistant wear resistant for friction 
paint base of metals surtaces 


*Bonderite, Bonderlube, Parco, Parco Lubrite, —Reg. U.S. Pat. OF. 
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TYPICAL SCHRADER SIMPLIFIED VALVE DESIGN 


. another reason why your air system installations will perform best. 
A—Mounting holes always conveniently located. 
B—"0" rings used for surest airtight seal. 


C—Dil-resistant synthetic rubber used in washers for 
positive leakproof seat. 


D—Stainless steel springs: rust resistance, longest service life. 
E—Sturdy plated plungers, quick acting, smooth-operating. 


F—All parts designed for greatest air flow, longest life 
and simplicity of replacement and interchangeability. 


INSIDE EVERY SCHRADER VALVE 
YOU CAN SEE SCHRADER QUALITY 


Plus hundreds of Air Cylinders and accessories for every need 





Send for Schrader Catalog 

on full line of air control products. 
®) 
A. SCHRADER’S SON ®* Division of Scovill Manufacturing Co., Inc 
477 Vanderbilt Avenue, Brooklyn 38, N. Y 








odivisionot SCOVILLE | QUALITY AIR CONTROL PRODUCTS 
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New Parts and Materials continued 


WHY TRY 
TO SOLVE 
YOUR GEAR 


list. FOB W erdin Industrial 


Products Div, Westinghouse Air Brake : R 
Co, Wilmerding, Penna 


cle 26, inside back « 


Flow-rate indicator .. . ‘ , ALO N E 7 


; O-ring 


juid ot gas. Fischer & ERKINS can custom-cut a precision gear to fit your exact needs...make 
Porter Co, 797 Jacksonville Rd, Hatboro 


p you a gear that guarantees full capacity and trouble-free performance. 
enna 


ye ee Many gear-makers promise a precision gear — I erkins delivers precision 
. always. Fifty-two years of gear-making for aircraft, automotive and 
instrument manufacturers assure top quality. Extensive facilities, modern 
. . equipment, rigid production and quality controls produce gears consist- 
Drafting machine . id tie ee P 8 


; 


ently uniform in tolerance with a 


itta : YOURS ON REQUEST 
burr-free micro finish. Perkins Folder showing cus- 
tom gears Perkins has 
: made (from various 
lays and costly rejects for you... materials) for aircraft, 
automotive, precision 
instruments, home 
less in the long run. Ask us to appliances, portable 
and machine tools, 
a E and other products 
\l ment. Then judge for yourself. Includes Perkins fa- 

ck cuar ; thi da Align cilities for producing 
O-Matic Co, 216 S 5th St, Richmond various gear types and 
Va sizes. Write today 


quality eliminates production de- 
Perkins gears wear longer, cost you 


quote on your next gear require- 


rcle 28, inside back cover 


Plastic metal kit 


} ~~ 
! pt of i 


il 
vdered metal 


opty 4/3 MACHINE AND GEAR CO. 


ludes zil ron and stain] 
Priced at $15. Carl H Biggs Co, Dept : a a 
43, 2255 Barry Ave, West Los Angeles 64. Dept.32,West Springfield, Mass. 


Circle 29, inside back cover Telephone: RE public 7-4751 


brass 
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FOR HEAVY DUTY. 


Oo-M Series TH 


Hydraulic (oil) Cylinder 
2000 psi operation 

3000 psi Non-Shock 
available in 112 to 8" bores 
Meets JIC Standards 


Ey. ry engineering and construction detail | 
improved O-M Tie-rod Hydraulic | 
. » ] 
Cylinder adds to its overall operating effi- | 


of the 


ciency under heavy work loads, assuring 


maximum smooth performance with mini- 


mum maintenance. It is ruggedly constructed | 
} 


of heavy walled, seamless steel tubing micro- 
honed to minimize friction. The rolled steel 
heads are recessed to confine the tube, pre- 
vent breathing and to provide additional pro- 
tection against leakage under the most severe 
conditions. Heads can be rotated indepen- 
dently at 90 
location. The piston rod is of stress relieved, 
high tensile steel, hard chrome plated turned, 
ground and polished. The rod gland cartridge 


that is threaded for quick, easy removal, is | 
accurately piloted in rod head to assure per- | 
fect alignment, also serves as pilot for cylin- | 
der mounted on rod end. Rod gland contains | 


extra long bronze rod bearing for maximum 
support of piston rod 


Vee type, non adjustable, self compensat- 


ing, rod gland packing provides multiple lip | 


seal. Cartridge “O” ring, with leather back up 
furnishes a positive seal. Rod wiper or inter- 


changeable metallic scraper prevent dirt from | 


entering cylinder on “in” stroke. A complete 


selection of mounts is available 


These and many other features are de- 


scribed in detail in our latest catalog No. 105. 
Write for your copy TODAY or consult your 
local O-M representative 


\ ORTMAN-MILLER MACHINE CO 


15 143rd Street, Hammond, Indiana 
(C0 Hove representative coll 
(CD Send Bulletin 105 


Name —__Position— 
Company -_ -_ 
Address — 

City. 


_Zone_ State 


CIRCLE 136 READER SERVICE CARD 


72 


intervals for convenient port | 


CATALOGS 
and BULLETINS 


To obtain copies of literature described below, circle corresponding 
number on postcard inside back cover. For those catalogs and bulletins 


available only when requested on company letterhead, see page 74. 


FASTENER APPLICATION-] FINISHED 


Data on sel ng I tin 3, 4 pp 


BORE SPROCKETS—B 
Lists 99 sizes, 433 different 
Acme Chain (¢ 


Kict 6 pp 


Circle 36, inside back cover 
i , CONTINUOUS SLEEVE FLEXIBLI 
Bure COUPLINGS-—Brochut + pp. D 
t Midland 1 and ap} it lat I 
N.Y 

Circle 30 


inside back cc 


EPOXY GLASS LAMINATES—\a ver ‘Transm 
Contains test val and \ It ; . 

Circle 37, inside back ceve 

STAINLESS STEEI 


SSDS-5 


FLEXIBLE HOS! 


Data l 


Circle 31 


inside back cove 


rcle 38, inside back cove 


VACUUM 


NGS—Broch 6 pp ti } 
. : me ro ai, eae TRANSMISSION BELTING~—I 


METALLIZING COA 


a : 


i ! 


inside back cove 


LOW-ALLOY STEEL—Book 


D - 7 f thr 


1/20 to 200-HP MOTORS 


PO Box Oakland 12, Cal 
Circle 33 


inside back cove 


Circle 40, inside back cove 
SPEED-MEASURING INSTRUMENTS 
Bulletin 3 pp. Catalogs a t ADAPTERS FOR HOSE FITTINGS 


+4 12 ) nt xpanded 


With 


ata 


LINCS nal a 
s G Bidd ( 


Circle 34, inside back co 


Circle 41, inside back cover 


SELF-LOCKING 


; 


SETSCREWS FLUID POWER CIRCUITS—Booklet 
hart. Shows over l( lica . R d edition 1 t VI 
ing devi 

and describes oper n of t t nd t it 

& Mfg Ci 

Circle 35 


Bartlett, Ill il pressure systems, safety systems, skij 


inside back cove Continued on page 74 


PRODUCT ENGINEERING * September 1, 1958 





Put strength, long life, silence 
into gears and couplings with 
CDF Celoron’ molded plastics 


WORK MIRACLES IN MACHINERY wit 
golden phenolic material! Celoron 
noise and reduce wear on mating 


roughest-used helicals last 


HIGH MECHANICAL STRENGTH. Typical Celoron stres 
tensile, 6,500 psi; flexural, 10,000 psi; compressive, 25,00( 
psi, shear, 8,500 ps! Dimensionally stable and readily ma 


chined, Celoron fills the bill where costly metal parts ta 


ELECTRICAL INSULATION VALUE. Celoro 
ductor with high electrical 
mechanical-electrical parts 


insulate motors from drive 


CDF FABRICATION SERVICE 

and molding experience of CDF say tu time and money 
and assure you delivery of product uantities of CDI 
plastics and molded parts— me and as specified. The 
CDF man can heip you fron ery beginning. See his 
phone number roduc ig! ile (Sweet's). O 
send us your prin r your | len nd we'll 


samples and techni ratu for your evaluatior 


CELORON-TO-CELORON GEARS in drawing rolls made by 


Ideal Industries, Inc., Bessemer City, N.C. These are heli 
cal-cut gears—the toughest to machine, requiring the tough C0 N TI N E N TA L- DI AM 0 N 0 FI BR E 


est material. Celoron is it. Other Celoron parts for this ap 


plication are shown below. top right. A SUBSIDIARY OF THE Bunt! COMPANY + NEWARK 40, DEL 


LOW-COST, EASILY-ASSEMBLED CDF Celoron flexible coupling PRECISELY MACHINED KEYWAYS help ke » Celoron parts 
transmits power smoothly, silently insulates motor from silent and strong in the Ideal drawing rolls illustrated in top 
machine needs no lubrication . . works vertically of photograph. Note wide range of 

horizontally 


CELORON-TO-STEEL combination makes this long-wearing timing STRONG, SILENT CELORON makes both drive and driven gears 
mechanism for gasoline engines. Celoron gear absorbs shock, fact, many machine applications are I eloron geared f 
cuts sound to a minimum, holds timing longet light weight, elimination of ex lit 
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FAST’S 
Model B 
Coupling 





.: Positive 
iS lubrication 


Sleeves ran 
supported 


on hubs 








Unique * 
centering 
of sleeves 


Catalogs and Bulletins continued 


inside back « 


Circle 42 
SWITCHES—Book 


let GEA-668 
ID t ; 


and illu 


inside back cover 


Circle 43 








reduces downtime and upkeep 
for light- toomediom drives! 


an profit from the durability formance, longer se 


f famous Fast’s « >ouplings 
‘ ; 
nd 


Y 


stoc 


maintenance costs 


iower-cost version delivery because 


shafts 2 “to 3 meet practically eve 
neer 

B coup 
tures that have made 
eading coupling 


the same trouble 


Write today for 
Koprers Company, 
ing Dept., 

re 3, Maryland 


ing gives you the 
Fast’s the 
for over 35 
1 get Iree per 


THE ORIGINAL 


, am \ ; 
“| Zasrs 


CIRCLE 138 


Engineered Products 


Sold with Service 


READER SERVICE CARD 


GENERAL ‘>, ELECTRIC 


HOURS 


sssssFe 


1/10 
MODEL 8KT 
VOLTS 


MADE IN USA 





Ke)’ Ree)! 


NEW 


the 


dale la) 


ore 2 12 
exdra c 


. because numbers times 
the 
reading. Your G-E sales engineer can give you 


Ask him for bulletin GEA-6710 


more, néw extra digit at no >st 


the facts. 


GENERAL (6) ELECTRIC 
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ing service is also 


rvice 


tu also 


ks 


ry need 


ay 


Inc 


7105 Scott 


el hielas 


~ coer 
Gemenar a evecare 


are 


EXTRA-LOW-CARBON = STAINLESS 
STEEL—Book d edit 


life and lower 
get prompt 
on hand to 
Free engi- 


inside back cover 


Circle 44 


ailable 


re details to 
, Fast’s Coup- 


Str Balti- 


PITANIUM CARBIDE ALLOYS—B 


eet, D 


Circle 45. inside back 


SMALL DIE-CASI!I 


AND 
PARTS—B 


MOLDED 


Letterhead Requests Only 


publish following 
} 


Manufacturers 
that requests for copies be 


lite ask 
] 


made ympany letterheads 


who 
rature 
on c& 


IRON POWDER MELTING STOCK 


Ma 


ACTUAL 
SIZE 


G-E TIME METER 
CAN BE READ AT A GLANCE 


CUSTOM FORGINGS—Cata 


data includes ev 


lantity leranc 

ranc I 

h t leran 

N. Y 


r-radii 
matc 


Mas 


da id mis 
aspian Ot, 


peth 
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At the Brussel’s Fair IBM’s Ramac 
presents World History in 10 languages 
with the help of Skinner Solenoid Valves 


Visitors to the World’s Fair at Brussels are 
given the opportunity to submit history 
questions to IBM’s Ramac and get their 
answers in any one of ten languages. Mil- 
lions have been fascinated by this amazing 
electronic data processing machine. 

Ramac is a vast library of facts. By means 
of 50 rotating metal disks 5,000,000 alpha- 
merical characters can be stored and se- 
lected at the touch of a button. The Ramac 
can punch 100 cards a minute, transfer data 
from punch cards to disks at a rate of 125 
cards per minute, and print reports at speeds 
up to 80 lines per minute. 

Three Skinner V5 three-way valves are 
used in the access control mechanism. One 
valve engages the access arm at the exact 


location of the disk, while the second valve 
disengages the arm after the read-write se- 
quence has been completed. The third valve 
positions the read-write head at the precise 
location on the proper disk tract 
Skinner has a wide 
selection of solenoid 
valves for all types of 
applications. If you have 
a control problem, why 
not take it to a Skinner 
engineer or represent- 
ative. You will find 
Skinner representatives 
listed in the Yellow Pages 
or write direct to De- 
partment 459 





ELECTRIC VALVE 
DIVISION connecricur 


Vv 
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4 


Looking 
for 
eS / 

in 


Wiaelmirlaie 


in 
large 


KX quantities? FINS 


CALL ON TORRINGTON! 


Custom manufacture of small precision metal parts in large 
volume is the single concern of our Specialties Division 
Skilled engineering and modern production facilities insure 
that parts are made to your most exacting standards... by 
the most economical and efficient methods for your particular 
ob...ona reliable production schedule to meet your quantity 
requirements. 


For production in quantity of high-quality precision metal 
parts, call our area salesman, or write direct to: 


The Torrington Company, Specialties Division, 230 Field Street, Torrington, Conn 


TORRINGTON SPECIAL METAL PARTS 


Makers of Torrington Needle Bearing 


DESIGN 
ABSTRACTS 


Magnetic Materials 


vel , 1 
clopments 


tion 
metallic 
miconducti 


ummanized Lh 
compared in tab 
bibliography of 580 
n the US, England, Ge 
| Sweden between | 


Abstracted from Progress Achieved with 
Magnetic Materials and Their Applications 
Franz Pawlek and Karl Reichel; AEG Progress 
No. 4-—1957 Allgemcine  Elektricitatsgesell 
schaft, Hohenzollerndam 150, Berlin, Grune 


4 


wald. Germany 


Tooling for Development 
| 


Abstracted trom Simple Shop Practices fo 
Short Runs,” H. J. Ackerman, L. J. Caprarolo 
G. C. Walther, Radio Corp o 
American Machinist, Jan. 13 ‘58, 3 
St, New York 36 


tf America 
30 W 42nd 


High-temperature 
Lubricants 


Abstracted from “High-temperature Lubricant 
Studies,” E. E. Klaus and M. R. Fenske, Penn 
sylvania State University; Lubrication Engineer 
1g, June ‘58, 84 E Randolph St, Chicago 1 
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(1) Snap it...see it! 


~ 


(2) Slip it into a mount, and 


Polaroid Corporation Announces 


QUICK, EASY WAY TO MAKE SLIDES 


Polaroid Corporation has perfected a film 
which produces black-and-white slides right 
in a regular Polaroid® Land Camera. Just click 
the shutter and two minutes later you have a 
slide ready for projection. 


The complete system includes the standard 
Polaroid Land Camera, the film, mounts, 
hardener and projector, plus a versatile 
Copymaker that lets you make slides from 
any text material, existing photographs, 
charts, graphs, titles or what-have-you. Vou 
have a choice of two sizes of film—2'4 x 24, 


THE MARK OF QUALITY 


can you use this 


BARBER 
COLMAN 





in your product ? 


miniature d-c motor 





or 3% x 4 (for existing “Lantern Slide” pro- 
jectors). The quality of the film is remark- 
able—brilliant, grainless, and so sharp that 
projection to 12-foot screens shows no loss 
of detail. And it’s extraordinarily fast (speak- 
ing photographically, now)—daylight speed 
of 1000 (ASA equivalent exposure index). 
These slides cost about 4 as much as con- 
ventional slides. But the real saving is in the 
time and effort that it takes to put any 
picture on the screen. 


Send coupon for information, case histories 
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inexpensive, yet high in 


quality, this ce 
speeds from 1500 to 5000 rpm 
about 4 to 


applications such as 


a voltage range of 
suited for, many 
in photographic equipment 
ment 
radios 


portable dictating machines 
tape players 
instruments. Is this the answer to ye 


yur design problem, too 


mpact governed d-c motor is available in 
Designed to operate over 
30 volts d-c, it is 


ideally 


drive mechanisms 
marine navigation equip- 


signal-seeking 


and many types of portable 


> 


WRITE FOR BULLETIN F-8792 for specifications and 


performance data 


BARBER-COLMAN COMPANY 


Dept. |, 1812 Rock 


Street 


(3) project it as big as you want. 


Polaroid Corporation Dept. PE-9 
Cambridge 39, Massachusetts 

Please send me detailed information on the 
new Polaroid transparency system 


PF important News mevercorb 


|) CHECK AND PIN THIS AD TO YOUR LETTERHEAD 
AND WE'LL SUPPLY THE FACTS 


PLANT MAINTENANCE MARKING KIT 


for Marking Water, Heating and Air Conditioning Systems 
The modern w st ition to pla Lif 
ment identification I 

manufacturers and ser 

vides standardized 

legibility, and 

Kit includ 

operational sub} 

Check for literat 


cost 


LUBRI-CAL MARKING KIT 


Take the Guesswork Out of Your Lubrication 
An important preventiv nt ! 
gram. The Lubri-( Mark 

the proper frequency I 

instruc 
tion po 
production and oper 


tion nameplates f 
nts and requ 
8S are pert inent 


easily adaptable t 


MEYERCORD DECAL MARKING METHOD 


Decal product markings for ‘difficult surfaces 
Heat 
industria! surfaces aré 
product markings. But not to n | 
Meyercord Deca! Markings—types C, ‘ J 
H (‘heat resistant). One of these n 
will almost certainly solve the prot 


ather and many of tl 
deadly en it 


abrasion, we 


exact recommendations ask for new broc! 


the MEYERCORD co. 


Dept. 2-318, 5323 West Lake St., Chicago 44, Illinois 


Rockford, Illinois 
CIRCLE 143 READER SERVICE CARD 
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Consider: TRU-LAY Boe pe Sop FILE 
“WISCONSIN’ SHOWS HOW TO SIMPLIFY *, 
, AND IMPROVE DESIGN 86 





-— Push-Pull remote con- 
~~ trols, shown here, are 


flexible, have but one 
moving part, and give a 
lifetime of accuracy 
Mechanical linkages ar« 


He 
complex, are made of 
many parts, wear at 
many points, and pro- 4 
duce increased back- 
lash, lost accuracy, and 
vibration rattles. 











THE ENGINE SHOULD 
PROVIDE BOTH! 
ee 





TTITIITT 





This Push-Pull yore | 
File—-containing 7 en- 
gineering bulletins 

will show you how these 
flexible controls have 
eliminated mechanical 
linkages on hundreds of 
products. You can make 
your products more us¢ 


The reputability and acceptance of 
the equipment you design and your 
company builds, logically hinges 
upon superior performance charac- 
teristics, operating economy, low ful, easier to sell, with 
cost maintenance, long life and the Push-Pull controls 
ready availability of competent \» Write for your Data 
servicing if and when needed. All 4-cycle single cyl. Pile today 

this adds up to Selling Power! The lati 


- ° ° ae ACCO 
Sake Ge eaiadied ae cake & Automotive and Aircraft Division “”. 


oo all, of cour : AMERICAN CHAIN & CABLE 
And when it comes to original =z P 2] 
. : E Stephens Bidg., Detroit 2 reant 
equipment Driving Power, each of T uth Garfield Ave.. Los wae 


: Angeles 22 « 929-& Connecticut Ave., 
the foregoing factors applies to bridgepert 
Wisconsin ~ dl y-Duty Ait-Cooled a CIRCLE 146 READER SERVICE CARD 
Engines Known and accepted 
throughout the entire world as the . 
top standard of engine value, the i IN 
name “WISCONSIN” adds pres . 
tige and buyers’ confidence to your ee PERFORMANCE 
own equipment. This, too, is SELL- 4-cycle single cy! 

ING POWER ica 





Th 


et tITTTT 


co 





Wisconsin heavy-duty design and IN 
construction in all details; high T . 
torque load-holding Lugging Pow ae : DURABILITY 
er and efficient AIR-COOLING at : ' 
all temperatures from sub-zero to 
140° F. are some of the practical y" = IN 
considerations worth remembering. “a ECONOMY 
Add WISCONSIN Driving Pou : - 
er and Selling Power to your equip 
ment...for greater sales oppor ho 
tunities in a “hard sell” market BENDIX ELECTRIC FUEL PUMP 
. . 2-cylinder models 
and better satisfaction to the users 10 to 18 hp 
of your equipment. Wisconsin En- 
gines are supplied in a full range FOR EVERY INDUSTRIAL USE 
of sizes, 3 to 56 hp., in 4-cycle —~ - —— 
single cylinder, 2- and V-type 4 fsa , he B 
cylinder Models. All models ; — —— 4 aibaseneerine Papen, Se eee 
can be equipped with electric : vragrenasiaage 
starting. World-wide service 
available through more than 
2,000 authorized service 
stations 
Complete your engine data file 
with a copy of Engine Bulletin 
$-223. Write for it today. 


V-type 4-cyl. models 
15 to 56 hp 


Pint WISCONSIN MOTOR CORPORATION Bendix-Elmira, ny. bey ache” 
ART ECLIPSE MACHINE DIVISION 


A8-62041/;V 
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47 4Z4'°@ Current ron ay. > 
BALL SCREWS Reprints Gallmeyer & 


Successor to the Acme 


screw drive ~— preferred | Livingston 

in many applications to elected articles in 1 t ” 

hydraulic and pneumatic got it when 
they changed 


systems. Guaranteed 90% 
efficient in converting ro- 
tary twist to linear push 
(or vice versa). Employs a 
stream of precision balls 
and ground lead to elimi- 
nate drag and wear in 
delicate instruments, air- 
craft, machine tools, mas- 
sive wind tunnel jacks, etc. 
For horizontal and vertical 
actions, indexing, inching 
and traversing. Consul- 
tation and engineering 
service available. Write 
for literature. 


TRAVEL 


Cure 


prints without charge, by using one | Ti foMmeo My oL-YoAVA-1a 
inside the 


cad must be used within 60 days ot | JL oaaMad 


ANY DIAMETER OR 


Engineering in Europe 
| ditor ‘Ta if 


and design 
European t 
Circle No 


RAPID START 


_eetiaies Polyphase Motors 


rab i match driy id 


torg ind dut Aug 
p. 55 Circle No 


Backlash in Spring Clutches 
How t 
Dackla \ 

Circle No 


NO BACKLASH 


ee : li 
Swivel Joints Optimum Positioning Accuracy 


with system stiffness in the head 
slide of their Model F surface 
grinder was the design objec- 
tive of Gallmeyer & Livingston 
engineers when they changed 
: from an acme to a ball screw — 
\na f ind t The other advantages they 


walls . : : gained were bonuses! 


Torque-limiting Devices 


Circle No 36 | Does your product require precise contro! of 
very small increments of motion? Make use of 


Time-displacement Records our extensive engineering and application ex- 
Mecl : perience. Write for free catalog. 
nica 


Ss aver 

Sg recision 
Drecision how Neh-deneiy alloy | | roducts 
‘ Droducts ee eS ot wees 


i iT [om CLAWSON, MICH. 
=a CLAWSON, MICH. 


EXTREME ACCURATE POSITIONING 


ontinue ! 
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Custom ROTARY PROFILING 


Contract rotary profiling to your draw- 
ings is a service offered by Rowbottom. 
Jobs are furnished complete and can be 
handled economically either from draw- 
ings or from machine blanks furnished 
by customers. 


Rowbottom service in custom rotary 
profiling is ready with facilities to han- 
dle any quantity and to hold exactly to 
specified tolerances. In many cases, 
hardened and ground materials can be 
handled if required. 


Send drawings or samples for complete 
quotation on prices and delivery. 


The ROWBOTTOM MACHINE CO. 


30 Sheffield St., Waterbury, Conn. 


Rowbottom also makes Cam Milling and Can 
Grinding Machines as well as Rotary Profilers 
Literature on request 








CIRCLE 149 READER SERVICE CARD 


MASSIVE QUALITY 


where it 
counts! 


New Cylinders... 

New line of Mead air cylinders, 

16 sizes, mounts. Larger-than- 

ever ram bearing holds strict 

MEEMANITE alignment, eases friction. 
BEARING Quick-detachable bearing 
CARTRIDGE cartridge to replace ram seals 


' in minutes. Adjustable, con- 
* vertible cushions, non-cush- 
ions or semi-cushions at either 


or both ends. Universal cylin- 
ders with interchangeable mounts (250 
PSI). Millions of cycles prove they will take 
it. Get complete data from 


4114 N. Knox Ave. 
Dept. PE-98 


SPECIALTIES COMPANY Chicago 41, Illinois 
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Save time and money — 


BROWNING 
ROLLER CHAIN 


. + using Browning's famous 
interchangeable bushing system 


mounts quick 


used in Browning couplings, paper pull 
standardizes plas C on of tyt bushi 
Send for FREE NEW CATALOG 
52 pages of engineering data on Brow 
Chain Drives. Ask for catalog CD 102. - 


MANUFACTURING COMPANY 


MAYSVILLE, KENTUCKY 


— 
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Current Reprints continued = | 


Stresses in Adhesive Joints 


How to calculate str ncentrat 
basic joint ] 7 p. 64 
Circle No I 


Designing with Cantilever Springs 


Circle No. FE 31] 


Design for Automatic Production 


Circle No E30 


Lubricating Instrument Ball Bearings 


Guide t + 


I 


irts. J 
Circle No. FE. 27 


Sandwich-panel Adhesives 


| 4 
\la 
( ircl No I 


QUANTITY PRICES 
bor le sl 


for the first time .. . 


I ri a basic discussion of bellows design criteria 
Mah hecks pa e to PRODUC! : ‘ 
ENGINEERING. and ad cut to approximate bellows design. Made 
to R r Ser t., PRODUCT available by the The Belfab Corporation — the 
2 <a _ . — 
ENGINE! RING m leader in the field of precision welded bellows. 


\f XN WW \ : 
Price, one dollar. 


including a slide calculator to provide a short 








entlemen 
Please send a copy of tl 
with Slide Calculator 








iene BELFAB CORPORATION 


Daytona Beach, Florida 


| 
| 
| 
| 
| 
| 
| 
| 
) 
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An expert in check-out 


helped us check up 


This test pilot of ours has checked out 
every new design we've had in the last 
two years. His business is finding answers 
to questions. But last week he asked us 
one. 

“Why can't we rig it so I can buy U. S. 
Savings Bonds out of my salary, automat- 
ically?” he asked. “I want to save, but I 
keep forgetting about it.” 


We told him, of course, that we've had 
Payroll Savings for years. Within minutes 
his card was signed and he was brought 
into the Plan. Then we decided to check 
up and see how many other people on 
our staff had never heard about the Plan. 
There were quite a few 

\ telephone call to our State Savings 
Bond Director was all we needed. He sup 
plied us with the latest booklets, folders 
and forms. Then he conducted a survey 
straight through our company and put an 
application blank in the hands of every 
single employee. 

There wasn't a bit of pressure about 
this information campaign, but the way 
our people responded was inspiring. The 
proved that the average American wants 
the fine investment security that U. S. 
Savings Bonds provide . 


Today there are more Payroll savers 
than ever before in peacetime. Your State 
Director will be happy to help you install 
a Payroll Savings Plan or build enrollment 
in one already existing. Look him up in 
the phone book or write: Savings Bonds 
Division, U. S. Treasury Dept., Washing- 
ton, D.C, 


PRODUCT ENGINEERING 


THE U.S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT, THE TREASURY DEPARTMENT THANKS, FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DONOR ABOVE 
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ADVERTISED 





INDEX OF PRODUCTS 


IN THIS ISSUE 











Actuators 
Mechanica 

Aluminum Alloys 

Aluminum Coated Sheet & Str 
Steel, Coated 


Carbon 
Chains 
Roller 
hemica Tre 
coatings 
nt s 
Electri 
Mechar a 
Pneumat 
Copper & Copper 
Couplings 
Mechanical 
Cylinders 
Hydraul 
Pneumati 


pa 


Decalcomanias 
Die Castings 
Drives 
Adjustable Speed 
Variable Speed 


Engineering Services see C 
duction Services 76 
Engines 78 
Extrusions 
Metallix ] 17 


After reading the advertisements classified below 
DETAILED INFORMATION about these products can be 
by using the READER SERVICE CARD 


MORE 


obtained 











Fabricated Plastics see 
Fabricated) 
Fabricated Steel see 


Plastics 


Weldments 


Gears 
Graphite 


Heating Units 


nstruments 
Electrical 


Moldings 
Plastics (see Plasti« 
Rubber (see Rubber 
Molybdenum Alloys 
Motors, A-C 
Fractionai 
Integral 
Sub-Fractic 
Motors, D-C 
Fractiona 
integral 
Sub-Fracti 


Parts 
Parts 


Name Plates 


Photographic 
Film 
Plastic Parts 


Equipment 
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5 YOUR Fl FUTURE IS GREAT IN A GROWING AMERICA 


= 


7 


» I ee 


to 


i tes. ie 


THE CITY THAT DIDN'T EXIST A MONTH AGO 


very 30 days the U.S 
ive in Norfolk, Va 


needs which must be sa 


vy Americans as 


What does this mean to you? It means greater opportu 
nities than ever before —in all fields. Home construction 
is expected to double by 1975. Power companies plan to 


increase output 250 in the next 


20 years to provide 
the power for scores of new labor-saving devices. Cloth 
ing suppliers predict a one-third in 
With 11,000 new citizen-c 


there’s a new wave of ¢ pport 


rease in 7 years 
nsumers born every day, 
unity coming. 


7 BIG REASONS FOR CONFIDENCE IN AMERICA’S FUTURE 
1. More people Four million babies 


tion has « bled i last 50 years! 


curve ha aiway yllowed our popul 


yearly. U.S. popula 
And our prosperity 
ation curve. 

More jobs houg mployment in some areas has fallen 
off, there are 15 » more jobs than in 1939 
will be 22 » more in 1975 than today. 


and there 


- More income ... Family income after taxes is at an all- 
time high of $5300—is expected to pass $7000 by 1975. 


84 


4. More production ; roduction doubles 
years. We will requit . 
and distribute our products 


every 20 
re people to make, S¢ ll 


5. More savings Individual savings are 
ever—$340 billic a reco 
ing. 


at highe st level 


available for spend- 


. More research spent each year will 
in more jobs, better living, whole new industries 
More needs .. . In the next few years we will need $500 
billion worth of schools, highways, homes 
ment. Meeting thes 
for everyone. 


L. durable equip- 


create new opportunities 


Add them up and you have 
swing. Wis¢ slanners bu 
get ready for it 


» makings of anothe1 


and buyers \ 


FREE! Send for this new 
trated booklet, “ 
Growing 


24-page illus 
Your Great Future ina 
America.”’ Every American 
should know these facts. Drop a card to 
day to: ADVERTISING COUNCIL, Box 10, 
Midtown Station, New York 18, N. Y. 


(This space contributed as a public service by this magazine.) 
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* 
Micro Switch—A Division of 
Minneapolis-Honeywell Regulator 


Company, Freeport, Illinois 


lhe earmarks of lifetime quality are 
never elusive. They are there to see in 
dis-assembled, unpainted components 
They are there to seein break-down tests 

The Kipp die cast body and cover 
of the *Micro Switch instrument here 
illustrated are of lifetime quality not 


only to encase and protect functional 


parts, but also to provide a rigid frame, 


mestancr 


Skilled in Die Casting Mechanics + 
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S 
\ 


Nally 
with 
MADISON-KIPP 


zinc and aluminum 
die castings 


ample bearing bosses, stable dimen- 
sions, and other last word engineering 
features 

The attentive mechanics at 
Madison-Kipp invite you to clip this 
ad as a reminder to contact them for 
close cooperation on the momentous 
details of design when you next have 


die casting requirements. 


MADISON-KIPP CORPORATION 
206 Waubesa Street . 


Madison 10, Wis., U.S.A. 


Experienced in Lubrication Engineering + Originators of Really High Speed Air Tools 
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Get 
Complete 
Information 
Promptly... 
Use These 
Convenient, 


Time Saving 
Cards 
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Copies of Editorial Reprints Offered | Description of New 


ty panel Adhe ves E35 PE Editorial Index | NERA NGINEERIN 
E36. Torque-limiting Devices | 


Swivel Joints 


yning with Conti 


Backlash in Spring Clutches 


Ny 


E39. Selecting Polyphase Motors 


Engineering in Europe 
displacement Records t l 


WHERE ADVERTISEMENTS LIST 
MORE THAN ONE PRODUCT, IN- 
DICATE IN BOX ON CARD THE KEY 
NUMBER AND SPECIFIC PRODUCTS 
IN WHICH YOU ARE INTERESTED 
ALSO, A FEW ADS CANNOT BE 
KEYED WHEN THIS OCCURS 
PLEASE WRITE ADVERTISER'S NAME 
ON LINE AT BOTTOM OF CARD 
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Components and Materials Appearing on Pages 55-7 
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MECHANICAL fF 


All your requests can be 
made ona single card 
Please save extra cards for 
your associates who may 


read this copy 
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APSEAL 


by MINNESOTA RUBBER Co. 


The Kapsea is a Teflon® boot which is used in « 


bination with a standard O-Ring. It comes in two sty na hydraul 








»%< 


lie 

Kin for applications in whi sealing surface is the pleted before the 

ID of the seal, and Kex where the OD is the s« aling surtace the many appl 
The Kapska was originally designed and perfecte« RAAREERE pore 

by Bendix Aviation Corporation, Pacific Division, and was Some other appli 

patented by them. The cted Minnesota Rubber ¢ , perior sealing includ 

pany to be the sole manufacturer under an exclusive licens« 


mee 


High frequency, | 
A seal of this nature was needed for applications whict 2. Mechanisms 

involved long periods of time on stand-by or in storage 

as well as applications requiring continuous operation. Tt 

KAPSEA eliminated the welding probler monl 

experienced with elastomeric seals under these conditions 


It also eliminated the high breakout force needed wher 


Odd OOOO0OKk 
’ 


ninimun 


tandby 


three ‘ 


fee 
4 


Z, 
% 5 


prolong 


metallic seals were used 


Minnesota Rubber engines e tested the KAPSEA 
under many different conditions and results have been 





nothing short of tac ar r »wW pressure, pneumatic 
cycling apph oO ) et and dry, the KapsEa 


RSS 
spapnay™ 


dd dd ddd nd dnd. 
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3630 WOODDALE AVENUE 
Minneapolis 16, Minnesota 


Department No. 217 


, wiht 


1443.00000000004 
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Y, HP Heavy 
Duty Rovter 


#63 Heavy Duty 


: a Portable Saw 


A3< 2 


Bo 
Heavy Duty Orbital Sander 
LZ . 


Owe 
Heavy Duty 


Automatic Polisher 





6 


7” Standard Sander 


= 


5” Portable Grinder 


Feather Edger 


help give BLACK & DECKER 
INDUSTRIAL TOOLS 
power, long life, 


maintenance-free service 


For more than forty years Black & Decker electric tools have 
been recognized by users as the most dependable and adequate 
tools of their kind. This reputation has been earned through 
rigid quality control, intensive research, testing and design 
engineering. To help make these tools first in performance and 
quality the world over, Black & Decker specify 

USG motor brushes. (Some of the industrial electric tool 


applications are pictured here.) 


United States Graphite Company (USG) brushes are giving 
excellent service not only in Black & Decker products, but also 
in hundreds of installations, large and small, throughout 
industry. Because the brushes in any electric powered unit are 
so vital to the long life, power and maintenance-free 

service of that unit, it pays to specify USG brushes 

of carbon, carbon-graphite, electro-graphite, graphite, 


metal graphite or silver graphite. 


Write for catalog B-56 and the USG 
grade list. Most of the information 
necessary to design engineers is con- 
tained in these two books. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 


, MICHIGAN 


GRAPHITAR® carpon-crapnite © GRAMIX® powDERED METAL parts © MEXICAN® grapuite a ae 





